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1.0       LOAD  FORECAST 

Every  year,  The  Montana  Power  Company  (MPC)  develops  a  load  forecast  to  provide 
a  quantitative  estimate  of  future  electricity  sales  and  loads.  The  forecast,  which  typically 
spans  a  horizon  of  25  years,  is  used  by  numerous  areas  within  MPC,  including  integrated 
least  cost  resource  planning;  short-run  business  and  financial  planning;  power  operations; 
and  rate  and  regulatory  affairs. 

The  information  that  MPC  uses  to  develop  its  load  forecast  comes  from  a  variety  of 
sources.  The  sources  include  academic  and  business  leaders,  government  agencies,  other 
industries,  and  MPC  management.  Internal  sources  include  transmission  and  distribution 
planners  as  well  as  division  personnel,  who  are  familiar  with  the  local  economies.  This 
expertise  is  used  in  addition  to  and  as  a  check  of  the  analysis  and  research  performed  by 
the  Market  Research  Department. 


1.1       Process  Overview 

MFC's  load  forecast  is  developed  through  a  multi-step  process.  First,  historical 
annual  sales  data  by  customer  class  are  collected  and  updated.  The  data  are  taken 
from  accounting  records,  checked  for  accuracy,  and  reclassified  if  needed.  Sales 
are  collected  for  five  major  classes  of  customer,  which  include:  Residential, 
(General  Service)  Commercial,  (General  Service)  Industrial,  Contract  Industrial, 
and  Other. 

Exogenous  (explanatory)  variables  that  influence  electricity  consumption  in  the 
Residential,  Commercial,  and  Industrial  sectors  are  collected  and  updated  as  well. 
These  variables  include  service  territory  population,  nonfarm  disposable  income, 
electricity  prices,  percent  of  customers  that  heat  electrically,  number  of 
customers,  national  production  indices,  weather,  inflation,  and  fuel  prices. 
Electricity  prices  are  initially  gathered  from  the  Integrated  Least  Cost  Planning 
Process. 

The  Residential,  Commercial,  and  Industrial  sales  are  forecast  through 
econometric  and  regression  analysis.  The  annual  Contract  Industrial  sales  are 
forecast  through  consultations  wiUi  each  customer.  The  annual  Other  sales,  which 
include  interdepartmental;  government  and  municipal  street  lights;  government 
and  municipal  special  contracts  (Yellowstone  National  Park  and  military); 
irrigation;  and  wholesale  customer  sales,  are  forecast  through  regression  analysis, 
trend,  and  professional  judgement. 

The  annual  sales  forecasts  are  then  aggregated  to  total  annual  sales  by  summing 
the  results  of  each  of  the  five  sectors'  forecasts.  The  historical  relationship 
between  total  annual  sales  (at  the  customers'  meters)  and  energy  load  (at  the 
generator)  is  estimated  mathematically  through  regression  analysis;  the  results  are 
used  to  forecast  annual  energy  load  from  the  aggregated  annual  sales.    System 
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energy  loss  is  defined  as  the  difference  between  annual  sales  and  annual  energy 
load  derived  from  the  regression  analysis. 

Monthly  energy  requirement  estimates  are  derived  from  a  series  of  models  that 
shape  annual  energy  to  monthly  energy  based  on  historical  monthly  usage 
patterns.  January's  and  July's  monthly  energy  are  forecast  through  econometric 
modeling.  The  remaining  monthly  energy  shapes  are  developed  through 
professional  judgment  by  using  historical  monthly  to  annual  relationships. 

The  forecast  of  the  highest  one-hour  peak  demand  is  derived  through  the  use  of 
seasonal  peak  models  (winter  and  summer  equations),  in  which  January  is 
assumed  to  possess  the  highest  one-hour  winter  peak  demand,  and  July  the  highest 
one-hour  summer  peak  demand  for  the  forecast.  The  remaining  monthly  peaks 
are  shaped  from  the  seasonal  peaks  using  historical  averages.  Because  MPC  is 
a  winter  peaking  utility,  the  highest  one-hour  peak  demand  is  assumed  for 
forecasting  purposes  to  occur  in  January,  and  this  becomes  the  annual  peak 
requirement. 

At  this  point,  the  five  annual  sector  sales  are  divided  into  numerous  revenue 
classes  for  use  by  the  Financial  Planning  and  Regulatory  Affairs  departments. 
These  are  broken  down  by  an  extrapolation  of  recent  historical  trends  and 
judgment.  They  are  used  primarily  for  short-run  rates  and  financial  planning 
purposes. 

Load  decreases  resulting  from  Demand-side  Management  (DSM)  programs  are 
handled  in  two  ways.  First,  for  rate  and  financial  purposes,  the  program 
estimates  are  subtracted  from  sales  projections.  Estimates  of  future  revenues  are 
then  developed  from  these  load  numbers.  Because  DSM  programs  will  produce 
load  reductions  and  subsequent  effects  on  revenues  actually  realized  by  MPC, 
these  are  the  numbers  used  for  financial  and  rate  planning  in  the  short-run 
business  plans. 

For  resource  planning  purposes,  a  second  approach  is  used.  Load  decreases  from 
DSM  are  not  subtracted  from  the  load  projections.  Rather,  DSM  is  treated  as  a 
resource  used  to  meet  the  projected  load.  The  methods  used  to  define  the  DSM 
resource  are  further  explained  in  Section  2.1. 


IJ.      Risk  and  Uncertainty 

MFC's  forecast  of  electricity  need  focuses  on  several  possible  futures.  Three 
scenarios  are  anticipated  due  to  varying  economic,  demographic,  and  other 
exogenous  (independent)  influences  that  may  affect  the  consumption  of  electricity. 
The  three  possible  energy-requirement  scenarios  are  illustrated  on  Figure  1  in 
Attachment  A,  and  the  peak  forecast  scenarios  are  shown  on  Figure  2  in 
Attachment  A.  The  scenarios  include  the  business  plan  (base  case)  forecast  and 
the  high  and  low  cases.   The  high  case  is  the  result  of  optimistic  projections  of 
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the  input  variables  and  primarily  defines  MFC's  resource  responsibility  in  a  high- 
growth  environment.  This  scenario  includes  extended  sales  in  the  Contract 
Industrial  class  with  no  customers  leaving  the  system  during  the  forecast. 
Similarly,  the  low  case  outlines  the  projected  low-growth  rates  associated  with  a 
continually  depressed  or  slightly  growing  service  territory  economy.  While  it  is 
presumed  that  the  high  and  low  cases  provide  adequate  upper  and  lower  bounds 
for  MFC's  forecast,  extreme  economic  conditions  could  exceed  the  cases 
outlined.  The  base  case  is  MFC's  business  plan  forecast,  or  most  likely  scenario. 

Frobability  values  were  assigned  to  the  three  scenarios  through  a  delphi 
technique.  The  inputs  of  each  scenario  were  examined  by  the  load  forecasting 
staff  and  were  assigned  a  probability  of  occurrence.  These  were  then  aggregated 
by  scenario  and  assigned  the  overall  probability  for  the  base,  high,  and  low  cases. 
The  base  case  was  determined  to  have  a  59%  probability  of  occurrence  while  the 
low  case  and  high  case  have  21%  and  20%  probability,  respectively. 


1.3       Assumptions 

MFC's  load  forecast  incorporates  many  relationships  between  variables.  The 
following  sections  describe  the  input  variables  that  drive  the  sales  forecast 
models. 

1.3.1       Population 

The  population  of  MFC's  service  territory  is  influenced  by  economic 
and  demographic  trends  of  the  state.  Employment  by  Standard 
Industrial  Classification  (SIC)  code,  birth,  mortality,  migration, 
unemployment,  and  participation  rates  are  all  used  to  develop  the 
population  cohort-survival  model  estimates  used  in  the  econometric 
models.  These  are  developed  by  using  federal  and  state  data  that  are 
continuously  monitored  to  produce  a  state  population  forecast.  This 
value  is  allocated  to  MFC's  service  territory  through  the  historical 
relationship  between  the  state  and  service  area  population.  The 
relationship  between  service  territory  population  and  state  population  is 
developed  through  historical  relationships  and  professional  sources. 

Historically,  MFC's  service  area  population  has  grown  at  about  0.63% 
per  year.  However,  the  long-term  base  case  forecast  shows  the  overall 
population  growth  rate  dropping  to  about  0.62%  per  year.  The  forecast 
growth  is  less  than  the  growth  experienced  in  the  1970's  when  high  oil 
prices  and  general  conditions  promoted  population  growth  in  Montana. 
After  five  years  of  population  decline  in  the  late  1980's,  Montana's 
economy  is  showing  signs  of  growth;  consequently,  this  has  been 
incorporated  into  the  long-run  forecast. 
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The  base  case  forecast  is  broken  into  three  sections:  the  short-term, 
medium-term,  and  long-term.  The  short-term  reflects  good  growth  in 
employment  in  most  of  Montana's  industries.  The  medium-term  calls 
for  a  reduction  in  employment  in  the  wood  products  and  mining 
industries  due  to  timber  shortages  and  suppressed  mineral  prices,  which 
has  the  effect  of  slowing  the  growth  in  population.  The  long-run 
reflects  stabilization  of  employment  in  the  wood-products  industry  and 
new  mining  activity  coming  on  line.  Overall,  the  forecast  reflects  a 
return  toward  normal  long-term  conditions  for  the  state.  MFC's  high 
case  forecast  assumes  a  strong  domestic  economy  with  consistent,  high 
growth.  The  low  case  forecast  assumes  a  stagnant  Montana  economy 
with  little  or  no  short-term  growth.  The  population  scenarios  are  shown 
in  Figure  3  in  Attachment  A.  Historical  and  forecast  base  case  values 
are  depicted  in  Table  1  in  Attachment  B. 


1.3.2       Nonfarm  Disposable  Income 

The  first  step  in  forecasting  income  is  modeling  total  Montana 
employment  by  SIC  code.  Average  labor  income  per  worker  by  SIC 
code  is  used  to  determine  Montana  labor  income  through  use  of  national 
forecasting  services.  A  ratio  of  labor  income  to  personal  income  on  a 
national  level  is  applied  to  Montana  personal  income.  The  same 
method  is  applied  to  the  forecast  of  Montana  personal  income  to 
develop  disposable  income.  Montana  disposable  income  is  then  broken 
down  between  farm  and  nonfarm  disposable  income.  The  resulting 
nonfarm  disposable  income  is  used  in  MFC's  forecasting  process.  This 
figure  is  used  to  limit  the  wide  fluctuations  of  harvests  and  weather, 
which  tend  to  influence  the  farm  sector's  income. 

MFC's  base  case  forecast  for  income,  shown  in  Figure  4  in 
Attachment  A,  grows  slightly  slower  than  historical  rates  due  to  many 
of  the  same  reasons  outlined  for  population.  The  high-case  forecast 
assumes  strong  growth  in  state-wide  employment  for  the  determinants 
of  income,  and  the  low-case  forecast  assumes  that  low  historical  short- 
run  growth  periods  will  be  repeated  for  the  long-run  forecast.  The 
historical  and  forecast  values  are  outlined  in  Table  1  in  Attachment  B. 


1.3.3       Industrial  Production  Index 

The  Industrial  Production  Index  is  one  of  the  primary  drivers  in  the 
Industrial  Sales  class.  Since  Montana's  industrial  sector  is  mainly 
influenced  by  the  national  economy,  the  Industrial  Production  Index 
from  Data  Resources  Incorporated  (DRI)  are  used  as  a  proxy  for  the 
demand  conditions  faced  by  Montana's  industrial  producers.  The  high 
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and  low  cases  are  also  taken  from  DRI's  optimistic  and  pessimistic 
scenarios. 

As  shown  in  Figure  5  in  Attachment  A,  the  base  case  index  shows 
slower  growth  when  compared  to  the  historical  trend.  This  implies  a 
slight  slowdown  in  industrial  production  on  a  national  scale.  The  high- 
case  index  shows  more  optimistic  growth  and  a  continuing  of  the 
productivity  gains  made  in  the  1980's.  The  low-case  index  reflects  a 
more  dismal  U.S.  industrial  output  on  an  international  scale  for  the 
long-run  future.  The  historical  and  forecast  values  are  outlined  in 
Table  1  in  Attachment  B. 


1.3.4       Price  of  Electricity 

Historical  electricity  price  is  calculated  in  the  form  of  the  typical  bill 
faced  by  consumers  in  each  major  class  by  various  consumption  levels. 
Typical  consumption  levels  are  multiplied  by  the  existing  rate  schedule 
in  effect  at  that  time. 

Forecast  prices  are  taken  from  the  integrated  least  cost  resource 
planning  model  PROSCREEN.  The  value  used  is  the  yearly  percentage 
change  in  the  cost  of  electricity  to  the  consumer.  This  percentage 
change  is  applied  to  the  typical  bills  through  the  medium  term. 
Afterwards,  the  price  of  electricity  is  assumed  to  grow  with  the  rate  of 
inflation  or  the  implicit  price  deflator  for  domestic  demand 
consumption.  Thus,  the  forecast  price  of  electricity  shows  no  change 
in  real  terms  after  the  year  2000,  which  is  illustrated  in  Figure  6  in 
Attachment  A.  The  historical  and  forecast  values  are  outlined  in 
Table  1  in  Attachment  B. 


1.3.5       Weather 

Weather  plays  an  important  role  in  the  consumption  of  electricity, 
especially  in  the  residential  and  commercial  classes.  It  is,  however,  an 
extremely  volatile  exogenous  variable.  MFC  accounts  for  weather  in 
the  form  of  heating  degree  days,  which  is  simply  a  base  temperature  of 
65  degrees  minus  the  average  daily  temperature,  summed  for  the  entire 
year.  Thus,  for  each  degree  below  65,  a  degree  day  is  established. 
Degree  days  are  used  as  exogenous  variables  in  the  sales  models  as  well 
as  the  load  models.  MFC's  weather  data  are  weighted  by  annual 
electric  division  sales  in  historical  time  periods  and  assumed  to  be 
normal  for  the  forecast.  This  data  are  shown  in  Table  1  in 
Attachment  B,  and  illustrated  in  Figure  7  in  Attachment  A. 
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1.3.6       Wholesale  Price  Index  and  Implicit  Price  Deflator 

Income  and  prices  in  the  residential  and  commercial  models  were 
deflated  by  the  implicit  price  deflator  for  domestic  demand  consumption 
from  Data  Resources  Incorporated  (DRI).  Prices  in  the  industrial  model 
were  deflated  by  the  Wholesale  Price  Index  from  DRI.  This  transforms 
income  and  prices  from  nominal  to  real  terms. 


1.3.7       Electric  Space  Heat  Saturation 

Space  heat  saturation  is  the  percentage  of  MPC's  residential  customers 
whose  primary  source  of  heat  is  electricity.  Historically,  MPC's 
saturation  level  has  been  well  below  that  of  neighboring  or  even  other 
national  utilities.  Strong  growth  was  seen  in  the  1970's  and  continued 
into  the  1980's;  however,  this  trend  appears  to  be  leveling  off.  The 
main  reason  for  the  change  in  saturation  level  appears  to  be  a  shift 
towards  heating  with  competing  fuel  sources.  MPC  does  not  currently 
foresee  any  drastic  changes  in  this  situation.  Information  is  derived 
from  residential  surveys  performed  approximately  every  three  years. 
The  survey  values  and  forecast  are  listed  in  Table  1  in  Attachment  B, 
and  illustrated  in  Figure  8  in  Attachment  A. 


1.3.8       Fuels  Producer  Price  Index 

The  Fuels  Producer  Price  Index  is  the  index  of  prices  for  fuel  and 
power  from  DRI.  The  index  captures  some  of  the  marginal  costs  of 
electricity  production  for  the  Industrial  Class.  Historically,  fuel  prices 
declined  in  real  terms  during  the  1960's.  During  the  Arab  oil 
embargoes  of  the  1970's,  prices  increased  rapidly.  The  1980's  saw  an 
almost  equally  rapid  decline  in  prices  with  a  slight  upturn  into  the 
1990's.  The  base  case  forecast  shows  continued  steady  growth.  The 
forecast  values  for  the  high  and  low  cases  utilize  the  percent  change  in 
DRI's  optimistic  and  pessimistic  estimates  of  foreign  crude  oil  prices 
per  barrel.  The  index  incorporates  a  trend  projection  that  assumes  oil 
prices,  in  nominal  terms,  will  climb  from  $23  per  barrel  in  1995  to  $86 
per  barrel  by  2016.  The  low-case  forecast  shows  a  continued  short- 
term  price  decline,  a  slow  increase,  and  then  a  leveling  off.  The  low- 
case  forecast  assumes  foreign  crude  oil  at  $56  per  barrel  by  2016.  The 
high-case  shows  a  rapid  growth  consistent  with  high  historic  rates  as 
seen  in  the  1970's  and  assumes  a  trend  in  oil  prices  that  reach  $136  per 
barrel  by  2016.  The  three  scenarios  are  illustrated  in  Figure  9  in 
Attachment  A. 
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1.4      Model  Estimation 

MPC  forecasts  electric  sales  and  demand  through  the  use  of  models.  These 
models  estimate  the  coefficients  of  economic  relationships  through  econometric 
analysis.  Econometrics  is  an  extension  of  regression  analysis  where  economic 
theory,  mathematics,  and  statistical  techniques  are  used  to  estimate  relationships 
between  historical  and  forecast  data. 

Residential  sales  estimates  are  based  on  population,  income,  the  price  of 
electricity,  weather,  and  the  percentage  of  electrically  heated  homes  on  the 
system.  Commercial  sales  are  dependent  on  population,  income,  price  of 
electricity  and  the  weather,  along  with  the  expected  value  of  past  consumption 
levels.  Industrial  sales  depend  on  national  production,  price  of  electricity,  price 
of  other  fuels,  and  historical  consumption  levels.  The  rural  electric  cooperatives 
sales  are  dependent  on  a  ratio  of  MFC's  residential  and  commercial  sales. 

Sales  are  aggregated  to  an  annual  total  system  basis,  and  losses  are  modeled. 
Losses  are  the  difference  between  total  sales  at  the  customer's  meter  and  load  at 
the  generator.  Annual  energy  becomes  sales  plus  losses.  Monthly  energy  is 
shaped  from  annual  energy,  historical  monthly  energy,  and  weather.  Monthly 
peak  is  calculated  from  monthly  energy  and  weather. 

A  more  detailed  technical  specification  of  the  models  utilized  in  the  forecast 
process  is  contained  in  Attachment  C,  Model  Specifications. 


1.5       Forecast  Results 

Figure  10  in  Attachment  A  shows  the  results  of  MFC's  1993  Business  Plan 
forecast  of  sales  by  class  and  total.  Total  sales  show  a  forecast  growth  rate  of 
1.4%,  compared  to  a  historical  rate  of  3.2%.  Total  sales,  which  historically  grew 
at  rate  of  17.2  average  MW  per  year,  are  expected  to  grow  at  about  16.5  average 
MW  per  year.  This  difference  is  due  to  a  slightly  slower  growth  in  the  economic 
conditions  that  have  traditionally  driven  Montana's  economy  and,  therefore, 
influence  MFC's  electricity  demand.  Figure  11  in  Attachment  A  shows  the 
percent  of  sales  by  customer  class  for  the  years  1992  and  2002.  Sales,  energy, 
and  peak  load  by  class  for  base,  high,  and  low  cases  are  outlined  on  Table  2  in 
Attachment  B.   Base  case  sales  are  summarized  by  class  below. 


1.5.1       Residential 

Historical  growth  of  4.8  average  MW  per  year  could  be  attributed  to  a 
combination  of  decreasing  electric  prices,  an  increase  of  household 
electric  appliances,  and  statewide  growth.  The  forecast  growth  of  4.0 
average  MW  per  year  can  be  attributed  to  continued  steady  growth  in 
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Montana's  economy,  and  also  a  stabilizing  percentage  of  electrically 
heated  homes  and  more  efficient  appliances. 


1.5.2       Commercial 


Increasing  office  and  commercial  establishment  automation,  new 
business  creation,  and  increasing  use  per  customer  have  contributed  to 
a  healthy  6.0  average  MW  per  year  historical  growth  rate.  While  some 
of  these  factors  may  slow  in  the  future,  MPC  does  not  foresee  drastic 
changes  because  growth  is  expected  to  continue  at  a  slightly  slower  rate 
of  5.5  average  MW  per  year. 


1.5.3       Industrial 


Although  a  reduction  in  sales  was  experienced  in  1991,  growth  in  this 
class  has  been  robust  in  recent  years  with  an  overall  historical  increase 
of  about  1.8  average  MW  per  year.  Strength  in  small  mining 
operations  in  the  long-run,  and  growth  in  industrial  production  on  a 
national  and  state  level  is  anticipated  as  this  class  is  forecasted  to  grow 
at  about  2.6  average  MW  per  year.  Historically,  several  smaller 
industrial  customers  have  grown  to  now  be  contract  industrial 
customers. 


1.5.4       Contract  Industrial 

This  sector  is  forecast  through  a  customer  questionnaire.  Forecast 
growth  is  limited  to  that  outlined  by  the  individual  customers  and  loads 
anticipated  in  the  near  future.  This  sector  grew  at  a  rate  of  3.5  average 
MW  per  year,  even  with  the  closure  of  the  Anaconda  Company  in  the 
1980's.  Future  growth  is  expected  to  continue  at  about  1.1  average 
MW  per  year,  with  some  loads  leaving  the  system  and  new  loads 
expected  to  come  on  line  during  the  forecast.  The  uncertainties  this 
customer  class  bring  to  the  plan  are  many,  and  the  change  in  electric 
resource  requirements  can  be  profound. 


1.5.5       Other 

This  class  includes  lighting,  irrigation,  special  contracts,  and  REC 
sales.  Generally,  a  growth  of  1.6  average  MW  per  year  reflects  MFC's 
historical  system  growth.  While  most  of  the  sectors  in  this  class  are 
stable,  the  REC's  follow  the  Residential  and  Commercial  classes  for  a 
forecast  rate  of  about  1.1  average  MW  per  year. 
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Figure  11  in  Attachment  A,  shows  sales  as  a  percent  of  total  by  class 
for  the  years  1992  and  2002.  A  trend  is  being  established  in  which  the 
Commercial  and  Industrial  classes  are  predicted  to  capture  a  greater 
percentage  of  total  sales,  whereas  the  Contract  Industrial  class  and 
Other  are  anticipated  to  see  a  reduction  in  their  percent  of  total  sales. 
The  Residential  class  is  anticipated  to  remain  stable  in  terms  of  its 
percent  of  total  sales  throughout  the  forecast. 


1.5.6       Total  Sales,  Energy  and  Peak 

Total  sales  and  energy  loads  historically  grew  in  the  3.0%  to  3.2% 
range.  The  1993  forecast  shows  a  growth  rate  for  sales  and  loads  of 
approximately  1.5%.  The  forecasted  growth  is  approximately  3  average 
MW  per  year  less  than  the  annual  historical  growth  in  terms  of  both 
total  sales  and  energy.  In  terms  of  total  sales,  the  forecast  growth  is 
less  than  historical  due  to  slower  growth  anticipated  in  the  Contract 
Industrial,  Residential,  and  Other  classes.  Annual  energy  is  determined 
as  a  function  of  total  sales,  and  thus  responds  in  a  similar  fashion. 
Historically,  peak  loads  grew  at  26.4  MW  per  year.  The  forecast  calls 
for  peak  loads  to  remain  near  historical  levels  with  anticipated  growth 
of  25.8  MW  per  year.  Historical  and  forecast  values  are  shown  in 
Table  2  in  Attachment  B. 

The  historical  and  forecast  values  of  energy  and  peak  loads  by  month, 
along  with  the  load  factors  are  shown  in  Table  3  in  Attachment  B.  The 
annual  load  factors  are  determined  by  the  ratio  of  energy  to  peak  and 
represent  the  ratio  of  the  average  annual  load  to  the  highest  1  hour  peak 
or  maximum  load  occurring  in  that  year. 


1.6       Treatment  of  Demand-side  Management  (DSM) 

The  commitment  to  DSM  programs  and  DSM  planning  has  increased  recently  at 
MFC.  Flans  for  programs  and  the  data  generated  from  them  will  significantly 
impact  loads  and  the  load  forecast.  There  are  two  areas  where  DSM  will  affect 
the  forecast.  The  first  is  how  programs  have  influenced  historical  sales  and 
loads.  The  second  is  how  DSM  will  affect  load  shapes  and  forecast  totals  in  the 
future. 

The  historical  data  in  Table  2  in  Attachment  B,  has  not  been  adjusted  to 
accommodate  any  changes  due  to  DSM  programs.  Program  impacts  have  not 
been  significant  enough  to  affect  loads  to  this  point. 

The  forecast  loads  in  Table  2  in  Attachment  B,  are  also  not  adjusted  to  account 
for  DSM  programs.  DSM,  which  is  discussed  in  Section  2.0,  is  used  as  a 
resource  to  meet  the  loads  forecast  here. 
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2.0      DEMAND-SroE  RESOURCES 

In  1991,  MPC  completed  its  first  complete  Integrated  Resource  Planning  (IRP)  Cycle 
fully  integrating  Demand-side  Resources  (DSR).  This  planning  cycle  is  explained  in  the 
Load  Forecast  and  Integrated  Least  Cost  Resource  Plan,  which  was  distributed  in  March 
1992.  The  history  and  background  information  regarding  the  evolving  DSR  acquisition 
process  is  also  included  and  shown  in  great  detail. 

During  1992,  MPC  continued  to  "ramp  up"  its  program  activities  to  match  a  path  of 
capacity  and  energy  acquisitions  consistent  with  the  levels  determined  in  the  1991-1992 
planning  process.  This  task  included  adding  additional  staff  dedicated  to  the  acquisition 
of  DSR  and  refining  a  formal  process  to  respond  to  changing  data  and  market  conditions. 

This  process  and  the  efforts  undertaken  by  MPC  since  its  last  resource  plan  publication 
are  described  below  and  illustrated  in  Figure  12  in  Attachment  A. 

Throughout  this  period  of  DSR  development  and  refinement  there  is  a  driving  force  one 
must  keep  in  mind;  MPC  is  committed  to  acquire  all  cost-effective  conservation  in  a 
manner  that  is  consistent  with  the  ILCP  guidelines,  as  long  as  appropriate  cost 
recovery  is  allowed  by  the  Commission,  including  lost  revenues. 


2.1       The  DSR  Acquisition  Process 

The  following  explains  each  step  of  the  Demand-side  Management  Resource 
Acquisition  Process  and  how  they  interact  with  each  other. 


2.1.1       Build  Prototypes 

To  determine  the  amount  of  conservation  potentially  available  on 
MPC's  electric  system,  it  is  necessary  to  compare  the  relative  efficiency 
of  existing  structures  to  the  possible  characteristics  of  MPC's  loads  with 
DSR  technologies  applied.  Through  surveys  and  on-site  audits,  MPC 
has  collected  a  considerable  amount  of  data  on  its  customers  and  the 
nature  of  their  loads.  This  data  has  been  condensed  into  a  number  of 
prototypical  building  descriptions  to  simplify  the  DSR  assessment. 

MPC  has  developed  five  prototypes  that  represent  its  residential  sector 
and  eight  building  prototypes  associated  with  its  commercial  sector. 
Each  prototype  provides  a  base  case,  or  starting  point,  from  which 
numerous  energy  conservation  measures  (ECMs)  are  modeled  to 
estimate  potential  savings. 

The  building  data  used  to  develop  the  prototypes  are  reviewed  and 
updated  as  necessary.  Because  construction  practices,  customers'  life 
style  preferences,  and  the  saturation  of  efficient  technologies  change 
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style  preferences,  and  the  saturation  of  efficient  technologies  change 
over  time,  MPC  must  ensure  that  the  prototypes  are  up-to-date  and  that 
the  prototypes  accurately  represent  their  customers'  practices.  This  is 
accomplished  by  performing  ongoing  surveys,  conducting  on-site  audits, 
and  reviewing  trade  journals. 


2.1.2  Incorporate  System  Data 

In  addition  to  understanding  the  individual  characteristics  of  customer 
facilities,  it  is  also  necessary  to  know  the  number  of  customers  within 
each  group  and  their  typical  consumption  patterns.  Timely  information 
from  MPC  departments  such  as  Load  Research  (metered  data  and  load 
factor  data  bases).  Market  Research  (surveys  and  customer  statistics). 
Load  Forecasting  (projected  number  of  customers,  future  average 
consumption),  and  the  Customer  Information  System  (actual  and 
historical  consumption  data)  is  critical  to  the  definition  of  potential 
DSR. 

2.1.3  Study  DSM  Technologies 

MPC  regularly  reviews  product  literature  defining  the  cost  and 
availability  of  technologies  that  increase  the  efficiency  of  electrical 
loads.  MPC  maintains  data  on  the  latest  DSM  technologies  and  their 
costs  and  benefits  through  networking  with  surrounding  utilities  and 
assessing  the  Electric  Power  Research  Institute's  (EPRI's)  information 
data  base.  MPC  collects  data  on  local  installation  and  maintenance 
costs  and  the  availability  of  designers,  installers,  and  maintenance 
professionals.  Key  information  such  as  life  of  an  installed  measure  (i.e., 
lighting  5  years,  insulation  20  years),  installation  costs,  and  market 
prices  is  monitored  during  program  implementation. 


2.1.4       Build  and  Operate  Simulation  Models 

Building  data  prototypes,  incorporating  system  data,  and  studying  DSM 
technologies  are  all  integral  parts  of  the  information  data  base  upon 
which  MPC  operates  its  simulation  models.  MPC  currently  uses 
SUNHOUSE  and  TRACKLOAD  energy  analysis  simulation  models  to 
provide  energy  (kWh  and  therms)  impact  analyses.  These  are  combined 
with  load  shapes  characterizations  previously  provided  by  Barakat  and 
Chamberlain,  Inc.  (BCI).  This  information  ultimately  is  combined  in 
a  format  that  permits  evaluation  of  DSR's  within  the  framework  of 
PROVIEW,  a  resource  planning  model  used  by  MPC. 

Temperature  data  used  in  the  Load  Forecast  and  in  DSM  analysis  are 
taken  from  national  weather  stations  located  in  Montana. 
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BCI  load  shape  data  characterizes  demand  impacts  of  conservation 
measures  and  enables  PROSCREEN,  a  resource  planning  model  used 
by  MPC,  to  value  both  peak  and  energy  of  a  demand-side  resources 
simultaneously  with  supply-side  resources. 

The  168  hour  typical  week  DSM  profile  for  each  month  is  subtracted 
from  the  typical  week  load  profile  to  develop  the  load  shape  that  will 
be  met  by  supply-side  resources.  The  BCI  load  shape  for  the  DSM 
resource  and  the  system  load  shape  are  shown  in  Table  17  in 
Attachment  B.  A  discussion  of  the  BCI  load  shape  for  DSM  can  be 
found  in  the  1992  Load  Forecast  and  Integrated  Resource  Plan, 
Volume  2  -  Static  Analysis.  This  is  a  key  element  of  the  dynamic 
resource  integration  process. 

As  MFC's  experience  and  knowledge  in  DSM  analysis  continues  to 
grow,  numerous  areas  such  as  temperature  variance  and  customer 
diversity  will  be  considered.  Recently,  MPC  acquired  EPRI's 
DSManager  to  expand  the  load  characterization  and  to  provide  a  library 
of  load  shapes  by  end-use  for  extensive  analysis.  MPC  periodically 
evaluates  the  latest  simulation  models  to  keep  abreast  of  this  critical  but 
ever  changing  area  of  engineering  energy  analysis  simulations. 


2.1.5       Develop  Supply  Curves 

The  simulation  models  are  used  to  evaluate  the  impacts  of  ECMs 
applied  to  the  prototypical  buildings.  The  savings  predicted  by  the 
models  are  compared  to  the  costs  of  the  ECMs  to  develop  a  set  of 
curves  that  relate  the  cost  per  kWh  of  energy  savings  to  the  incremental 
amount  of  savings  acquired  from  each  ECM  applied  to  the  prototype. 


2.1.6       Create  Program  Templates 

A  template  is  a  spreadsheet  that  enables  MPC  to  combine  the  costs  and 
savings  from  the  supply  curves  with  existing  and  projected  load 
information,  market  saturation  data,  possible  penetration  rates,  and 
estimates  of  promotional  and  administrative  costs  to  define  a  sp)ecific 
program  scenario.  The  results  are  a  projection  of  customer  costs, 
utility  costs,  energy  savings,  and  demand  savings  for  the  resource 
planning  horizon.  This  information  is  combined  with  a  corresponding 
set  of  hourly  impact  data  to  feed  directly  into  the  resource  planning 
process  for  evaluation. 

In  the  1992  Resource  Planning  Cycle,  ten  different  template  results 
were  submitted  with  supply-side  resources  for  evaluation.  After  months 
of  analyzing  many  different  resource  plans  containing  combinations  of 
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demand  and  supply-side  resources,  four  template  results  were  selected. 
The  templates  selected  were  the  Residential  low-cost  Standard, 
Commercial  Accelerated,  Industrial  Standard,  and  Contract  Industrial 
Accelerated,  collectively  referred  to  as  the  SASA  total  DSM  package. 


2.1.7       Develop  Integrated  Resource  Plan  -  PROSCREEN/PROVIEW 

The  output  from  the  program  templates  is  fed  into  the  Load  Forecast 
Adjustment  (LFA)  module  of  PROSCREEN/PROVIEW,  a  resource 
planning  optimization  model  used  by  the  Resource  Planning 
Department.  PROSCREEN/PROVIEW  is  used  to  evaluate  the  effects 
of  multiple  combinations  of  supply  and  demand-side  resources  under 
several  load  growth  scenarios. 

The  initial  set  of  templates  that  are  passed  to  the  resource  planning 
model  are  screened  against  the  default  tariff  avoided  costs  to  define  a 
set  of  programs  where  the  most  expensive  ECMs  cost  no  more  than 
115%  of  the  resource  avoided  cost.  A  feedback  loop  is  established  so 
changes  can  be  made  to  the  ECMs  within  each  program  during  the 
optimization  process,  and  the  corresponding  impacts  can  be  downloaded 
to  the  LFA.  Through  this  dynamic  process,  the  set  of  ECMs  that 
contributed  to  the  most  robust  resource  plan  can  be  identified. 

This  process  is  also  used  to  optimize  the  rate  at  which  the  individual 
programs  are  "ramped  up".  Faster  ramp  rates  result  in  an  increase  in 
unit  costs  for  the  ECMs.  This  increased  cost  is  balanced  against  the 
increased  value  resulting  from  the  accelerated  timing  of  the  resource 
acquisition. 


2.1.8  Develop  a  Least  Cost  Plan 

Once  the  demand-side  resources  program  scenarios  are  optimized 
coincident  with  the  supply-side  alternatives  and  the  resource  plan  that 
fits  the  most  probable  future  is  selected,  the  plan  is  used  as  an  action 
plan;  and  programs  are  developed  or  continued  accordingly.  Because 
DSR  programs  are  flexible,  we  anticipate  adjusting  the  action  plan  over 
time. 

2.1.9  Implement  Programs 

In  1991,  MPC  had  8  DSM  programs.  However,  many  of  these  were 
changed,  as  described  below;  and  currently,  MPC  has  11  DSM 
programs  that  it  offers  to  its  customers  under  a  new  logo  referred  to  as 
Efficiency  Plus. 
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1.  The  "Montana  Commercial  Structures  Program"  and  the 
"Electric  Conservation  Purchase  Program"  were  combined 
under  the  "Efficiency  Plus  Business  Partners  Program." 

2.  The  "Energy  Savings  Plan  11"  were  replaced  by  the  "Efficiency 
Plus  Audit  Program  (Residential)." 

3.  "Commercial  Audit  Program"  were  renamed  the  "Efficiency 
Plus  Audit  Program  (Commercial)." 

4.  The  "Low  Income  Weatherization  Program"  name  was 
shortened  to  "Free  Weatherization." 

5.  The  "Super  Good  Cents  Program"  remains  unchanged. 

6.  The  "Residential  Heat  Pump  Program"  is  now  referred  to  as  the 
"Efficiency  Plus  Heat  Pump  Program." 

7.  The  "Commercial  Motor  Program"  is  now  called  the 
"Efficiency  Plus  Motor  Rebate  Program." 

8.  The  "Residential  Energy  Efficient  Lighting  Program"  is  now 
referred  to  as  the  "Efficiency  Plus  Lighting  Program 
(Residential)." 

9.  The  "Commercial  Lighting  Program"  is  now  referred  to  as  the 
"Efficiency  Plus  Lighting  Program  (Commercial)." 

Two  additional  programs  will  be  implemented  in   1993.      These 
programs  will  target: 

10.  Efficiency  of  residential  electric  water  heating,  and 

11.  Irrigation  systems. 

Additional  details  on  all  programs  can  be  found  in  Attachment  D. 

2.1.10     Monitor  Programs 

The  purpose  of  the  monitoring  programs  is  to  estimate  the  quantity  of 
energy  and  peak-demand  savings  based  on  engineering  estimates  of 
impacts  combined  with  the  number  of  units  that  participated  in  a 
particular  program.  Monitoring  information  is  used  to  quickly  check 
program  performance  against  program  projections.  MPC  maintains 
several  databases  that  contain  participant  information,  ECMs  installed, 
costs,  and  estimated  impacts. 
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Through  this  monitoring,  MPC  can  determine  where  the  programs  are 
successful  in  getting  technologies  delivered  to  the  customer  and  where 
more  attention  is  needed.  MPC  uses  rapid  feedback  from  its  monitoring 
to  periodically  revise  the  programs  so  they  become  more  comprehensive 
and  cost-effective.  Also,  MPC  can  monitor  customer  satisfaction  with 
the  programs  and  provide  reliable  information  for  ongoing  planning 
efforts. 


2.1.11     Evaluate  Programs 

MPC  has  a  separate  evaluation  plan  for  each  program  to  determine 
whether  the  program  goals  are  met.  The  tools  employed  for  evaluation 
vary  among  programs;  however,  they  include  the  use  of  comparison  or 
control  groups;  statistical  analysis  of  billing  records;  use  of  telephone 
and  mail  surveys;  personal  interviews;  focus  groups;  computer 
simulation;  demand  metering;  and  end-use  metering. 

Detailed  evaluations  are  conducted  to  quantify  the  impacts  on  MFC's 
electrical  loads  and  to  determine  the  cost-effectiveness  of  a  program. 
MPC  also  examines  the  effectiveness  of  each  program  in  achieving 
customer  participation,  achieving  net  reductions  of  kWh  and  kW 
consumption,  allocating  appropriate  costs  to  participating  customers, 
and  controlling  the  total  cost  of  the  resources  acquired. 

The  evaluations  provide  a  sound  basis  for  expanding  successful 
programs,  refining  or  curtailing  less  effective  ones,  and  designing  new 
programs.  Multi-year  analyses,  to  determine  whether  the  quantity  of 
savings  changes  over  time,  contribute  to  MPC's  ability  to  recognize 
more  accurately  the  long-term  impact  of  DSR  programs  on  MPC's 
loads. 


2.1.12     Incorporate  Feedback 

One  of  the  most  important  parts  of  the  DSR  acquisition  process  is  that 
it  must  allow  information,  statistics,  and  data  gathered  and  analyzed  to 
be  tied  back  into  the  planning  and  optimization  process  in  a  timely 
manner.   This  concept  is  called  feedback. 

Data  collected  during  program  implementation  are  evaluated  and 
compared  to  the  estimates  and  assumptions  used  during  the  planning  and 
program  design  processes.  These  assumptions  and  estimates  may  need 
to  be  adjusted  as  new  information  becomes  available. 

The  cost  and  savings  of  ECMs  applied  to  prototypical  buildings  are 
eventually  replaced  with  actual  performance  data  collected  from  actual 
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installations.  The  load  forecast  and  the  customer  information  database 
are  influenced  over  time  by  the  results  of  the  DSR  programs. 
Assumptions  about  the  possible  rates  of  program  acceleration  or 
penetration  and  the  resulting  cost  implications  are  modified  as  new 
information  becomes  available.  Building  prototypes  are  modified  as 
building  characteristics  change  over  time  or  as  new  audit  data  becomes 
available.  Engineering  estimates  of  ECM  impacts  are  adjusted  to  reflect 
information  from  impact  evaluations. 


2.1.13     Analyze  the  Results 

The  optimized  set  of  programs  for  DSR  was  presented  in  the  1992  Load 
Forecast  and  Integrated  Resource  Plan.  Since  that  document  was 
published,  MFC's  efforts  have  focused  on  the  design  and 
implementation  of  DSR  programs  and  the  design  of  its  monitoring  and 
evaluation  plans. 

During  1992,  each  template  was  updated  to  reflect  the  latest  load 
forecast  information  as  well  as  updated  ECM  information.  The  results 
were  very  similar  to  those  submitted  in  last  year's  planning  process. 
For  detailed  information,  refer  to  the  Technical  Appendix,  Volume  2, 
Static  Analysis,  Section  III,  Attachments  B  through  E,  of  the  1992  Load 
Forecast  and  Integrated  Resource  Plan. 
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3.0       INTEGRATED  LEAST  COST  PLANNING  PROCESS 

This  section  contains  detailed  work  papers  that  supplement  the  information  in  the  1993 
Load  Forecast  and  Integrated  Least  Cost  Resource  Plan  (1993  ILCP).  All  tables 
discussed  in  this  section  are  located  in  Attachment  B  -  Tables. 


3.1       1992  Load  Forecast  and  Integrated  Least  Cost  Resource  Plan 

Table  4  in  Attachment  B,  displays  MFC's  first  Integrated  Least  Cost  Resource 
Plan  (ILCP).  This  plan  was  published  in  March  1992  and  provided  the  starting 
point  for  the  1993  ILCP.  MFC's  Forecast  Firm  Energy  and  Peak  Loads,  in 
average  MW  and  MW  and  from  1990  to  2015,  that  were  used  in  the  1992  ILCP 
are  shown  in  Table  5  in  Attachment  B.  The  resources  from  the  1992  ILCP  that 
were  included  in  MFC's  1993  ILCP  are  shown  on  the  load  and  resource 
tabulations  for  energy  and  peak  in  Table  4  in  Attachment  B. 


3.2       Off-System  Sales  Forecast 

Table  6  in  Attachment  B,  outlines  the  off-system  rate  forecast  numbers  and  work 
paper  used  to  generate  Illustration  34  in  the  1993  Load  Forecast  and  Integrated 
Least  Cost  Resource  Plan.  The  1992  base  case  forecast  was  used  in  the  1993 
ILCP  process  until  the  1993  base  case  forecast  became  available.  The  1993  base 
case  forecast  was  used  in  the  Phase  2  Risk  and  Uncertainty  Analysis. 


3.3       Static  Analysis  -  Phase  1  Screen 

A  summary  of  the  resources,  including  multiple  options  for  a  single  resource,  that 
MFC  received  from  the  all-source  competitive  bid  solicitation  is  shown  in  Table  7 
in  Attachment  B.  The  Phase  1  Screen  reduced  the  Request  For  Proposal  (RFF) 
resources  to  36  (35  supply-side  and  1  demand-side  resources).  The  RFF 
resources  are  ordered  by  screening  ratio  in  Table  7  in  Attachment  B,  which 
shows  the  EEAF  as  proposed  by  the  resource  sponsors.  Note  that  the  screening 
ratio  is  the  same  as  "Ratio  2"  in  the  1993  Load  Forecast  and  Integrated  Least 
Cost  Plan  (ILCP),  Section  6.3.2.1. 


3.4       Static  Analysis  -  I^ase  2  Screen 

The  Phase  2  Screen  used  four  different  "R"  ratios.  (See  Section  6.3.2.2  of  the 
1993  ILCP.)  Table  8  in  Attachment  B,  outlines  the  four  "R"  ratios  and  how  the 
resource  ranking  changes  with  different  "R"  ratios.  Table  9  in  Attachment  B, 
displays  the  21  resources  that  remained  on  the  working  list  of  resources  after  the 
Phase  2  Static  Analysis.  Information  that  also  went  into  the  screening  process 
was  the  pricing  as  reviewed  by  MFC  and  the  EEAF's  as  calculated  by  MPC. 
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Table  10  in  Attachment  B,  illustrates  MFC's  EEAF;  the  price  is  not  shown 
because  of  the  proprietary  nature  of  the  data. 


3.5       Dynamic  Analysis  -  Step  1 

As  mentioned  in  Section  6.4.1.  of  the  1993  ILCP,  the  remaining  15  working  list 
resources  were  used  to  build  128  resource  plans.  Table  11  in  Attachment  B, 
outlines  the  128  resource  plans.  There  are  four  letters  in  the  first  column  (i.e., 
AAAA  or  SASA).  These  letters  represent  the  MFC  DSM  program  package  used 
in  each  plan.  The  SASA  is  the  middle  acquisition  rate,  and  the  AAAA  is  the 
high  acquisition  rate.  The  second  column  on  Table  1 1  in  Attachment  B,  is  the 
FROVIEW  plan  number.  The  third  and  fourth  column  labeled  "TFVRR" 
represent  total  present  value  societal  total  cost  from  1991  out  to  2006  and  2030 
respectively.  In  the  center  of  Table  1 1  in  Attachment  B,  are  a  series  of  columns 
representing  the  resources.  A  value  of  "  1 "  or  greater  means  that  the  resource 
appeared  that  number  of  times  in  the  plan,  and  a  value  of  "0"  means  the  resource 
is  not  in  the  plan.  Note  that  the  squares  around  certain  "Is"  represent  the  first 
plan  in  which  that  resource  appears.  The  last  two  columns  represent  the  percent 
increase  in  long-term  revenue  requirement  (2030)  from  one  plan  to  the  next  (in 
sequence)  and  the  percent  difference  in  comparison  to  the  lowest  cost  plan. 


3.6       Dynamic  Analysis  -  Step  2 

Section  6.4.2  of  the  1993  ILCF  explains  that  during  Step  2  of  the  Dynamic 
Analysis,  the  top  323  resource  plans  were  evaluated.  Table  12  in  Attachment  B, 
outlines  each  of  the  323  resource  plans  by  plan  number,  short-term  and  long-term 
total  present  value  of  societal  total  cost,  and  resource.  The  value  of  "1"  or 
greater  means  that  the  resource  appears  that  many  times  in  the  plan,  and  a  "0" 
means  the  resource  is  not  in  the  plan.  At  the  completion  of  Step  2,  13 
significantly  different  resource  plans  were  selected  to  be  passed  to  the  Risk  and 
Uncertainty  Analysis.  Table  13  in  Attachment  B,  illustrates  the  final  13  resource 
plan  annual  incremental  revenue  requirements  from  1992  to  2030.  Incremental 
revenue  requirements  include  existing  unit  production  costs  and  future  resource 
production  and  capital  (or  expense)  costs. 


3.7       Avoided  Cost 

The  avoided  costs  used  for  the  benefit/cost  analysis  are  based  on  several  cost 
flows  and  appear  in  Attachment  E  -  "MFC  1992  Avoided  Costs."  The  avoided 
costs  used  in  the  ILCF  process  were  derived  from  the  1992  resource  plan.  A 
20  MW  cost  decrement  (see  page  15  of  Attachment  E)  from  the  company's 
production  costing  model  (FROMOD)  and  capital  expenditure  model  (CER)  is 
classified  to  capacity  and  energy  using  the  BFA  NR  capacity  rate  as  the  capacity 
value  and  the  remainder  to  energy.  For  the  remaining  years,  an  annual  nominal 
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cost  comparison  (page  16)  is  made  between  the  cost  of  a  combined  cycle  unit 
(page  17)  and  a  pulverized  coal  unit  (page  18)  to  determine  the  least  cost 
alternative  for  any  given  year,  and  that  cost  is  the  basis  of  the  avoided  cost.  For 
the  years  2007  to  2025,  the  combined  cycle  is  the  lowest  cost.  These  costs  are 
also  classified  based  on  the  BPA  NR  capacity  rate. 

These  nominal  annual  rates  (pages  13  and  14)  are  then  nominally  levelized  for 
terms  of  1  to  40  years  for  on  line  dates  of  1993-94  to  2004-05  (pages  1  through 
12).  For  the  benefit/cost  analysis,  the  appropriate  on  line  date  coinciding  with 
the  resource  on  line  date  is  selected,  and  then  the  appropriate  contract  term  is 
selected.  These  avoided  costs  are  now  the  appropriate  ones  to  compare  with  the 
resource  cost  to  determine  the  benefit/cost  for  the  particular  resource.  The  work 
papers  are  contained  in  Attachment  E. 


3.8       Other  Analyses 

Other  analyses  included  a  look  at  plans  with  expected  water,  no  debt  equivalent 
equity  (DEE),  DSM  risk  and  uncertainty,  and  the  impact  of  the  environmental 
externality  adjustment  factor  (EEAF).  These  items  are  illustrated  on  Tables  14, 
15  and  16  in  Attachment  B.  Each  of  these  tables  displays  the  resource  plans 
using  different  tests  such  as  plans  without  Ryan  and  Thompson  Falls  ("w/o  Ry, 
T.F,").  The  "-"  to  the  right  of  some  of  the  plans  shown  in  Tables  14  and  15  in 
Attachment  B,  indicate  the  plans  that  passed  the  dynamic  analysis  selection 
criteria,  comparing  the  plans  marked  by  the  "-"  to  similar  plans  that  were 
selected  by  the  Decision  Rule  Analysis  (shown  in  Table  12  in  Attachment  B), 
shows  the  impact  of  Expected  Water  or  DEE  on  resource  selection.  Table  16  in 
Attachment  B,  shows  how  the  resources  within  resource  plans  varied  when 
"SASA,"  "SSSS,"  or  "AAAA"  were  used  (see  the  left  most  column).  Note  the 
groups  of  3  resource  plans  on  Table  16  in  Attachment  B,  provide  the  same 
"TEST"  criteria  as  shown  in  Table  14  in  Attachment  B.  Attachment  F  provides 
a  narrative  discussion  of  the  EEAF  Impact  Study.  MFC  asked  Litchfield 
Consulting  Group,  Inc.  to  evaluate  MFC's  resource  evaluation  process. 
Attachment  G  is  the  Litchfield  report,  in  its  entirety. 


3.9       Load  Pronie 

Table  17  in  Attachment  B,  contains  the  winter  and  summer  typical  week  load 
shape  profiles  for  system  load  and  DSM.  The  DSM  load  shape  profiles  include: 
Residential,  Commercial,  Industrial,  and  Contract  Industrial.  It  should  be  noted 
that  the  load  shape  profiles  will  be  updated  as  additional  information  becomes 
available. 
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Attachment  A  -  Figures 

Figure   1.  Energy  Forecast  Scenarios 

Figure  2.  Peak  Forecast  Scenarios 

Figure  3.  Montana  Power  Company  Service  Territory  Population 

Figure  4.  Nonfarm  Disposable  Income 

Figure  5.  Industrial  Production  Index 

Figure  6.  Typical  Bill 

Figure  7.  Heating  Degree  Days 

Figure  8.  Electric  Space  Heat  Saturation 

Figure  9.  Fuels  Producer  Price  List 

Figure  10.  Business  Plan  Sales  By  Class 

Figure  11.  Sales  by  Customer  Class 

Figure  12.  DSM  Acquisition  Process 
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Attachment  B  -  Tables 

Table  1.      Input  Summary,  1960-1991  Historical 

Table  2.      Energy  Load,  Peak  Load,  and  Sales  by  Large  Class 

Table  3.      MPC  Historical  and  1993  Forecast  Firm  Energy  and  Peak 

Load,  In  Average  MW  and  MW  1960-69,  1993  Least  Cost  Plan 

Table  4.      MPC  1992  Business  Plan  Energy  and  Peak  Load 
Forecast  and  Resources  Tabulations 

Table  5.      MPC  1992  Forecast  Firm  Energy  and  Peak  Load  in  a 
Average  MW  and  MW  1990-2015 

Table  6.      MPC  Summary  of  1993  Off-System  Sales  Forecast  - 
Using  5%  Gas  Price  Escalation 

Table  7.      RFP  No.  91-1  Resource  Summary  Index  -  EEAF's 
as  Proposed  by  Sponsors 

Table  8.      Sort  by  R3  Ratio 

Table  9.      Top  Plans 

Table  10.    RFP  No.  91-1  Resource  Summary  Index  -  Pricing 

as  Reviewed  by  MPC,  EEAF's  as  Calculated  by  MPC 
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TABLE  7 

THE  MONTANA  POWER  COMPANY 

RFP  #91-  RESOURCE  SUMMARY  INDEX 

ORDERED  BY  SCREENING  RATIO  AND  ID 

EEAF'S  AS  PROPOSED  BY  SPONSOR 

BASE  YEAR  1991 
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CAP 

ABILITY 

BENEFIT/ 

PEAK 

ENERGY 

COST 

DIST. 

SCREEN 

FUEL  TYPE 

(MW) 

(aMW) 

RATIO 

EEAF 

FACT. 

RATIO 

1   Waste  Coal 

80.0 

75.2 

1.77 

1.020 

1.00 

1.73 

2  Coal 

98.0 

41.7 

1.69 

1.000 

1.00 

1.69 

3  Coal 

98.0 

41.7  • 

1.63 

1.000 

1.00 

1.63 

4  Natural  Gas 

38.4 

34.9 

1.57 

1.000 

1.00 

1.57 

5  Steam 

14.5 

13.2 

1.55 

1.000 

1.00 

1.55 

6  Coal  &  Natural  Gas 

194.0 

151.8 

1.55 

1.080 

1.00 

1.44 

7  Coal 

161.0 

140.8 

1.55 

1.080 

1.00 

1.43 

8  Coal  &  Natural  Gas 

227.0 

162.8 

1.54 

1.080 

1.00 

1.43 

9  Natural  Gas 

92.0 

86.3 

1.42 

1.030 

1.00 

1.38 

10  Petroleum  Coke 

68.4 

59.7 

1.43 

1.050 

1.00 

1.36 

11    Petroleum  Coke 

68.4 

59.7 

1.43 

1.050 

1.00 

1.36 

12  Waste  Coal 

92.0 

77.9 

1.42 

1.080 

1.00 

1.31 

13  Coal 

124.5 

115.8 

1.44 

1.110 

1.00 

1.30 

14  Waste  Coal  &  N.G. 

158.0 

99.8 

1.40 

1.080 

1.00 

1.30 

15  Natural  Gas 

118.9 

102.8 

1.32 

1.020 

1.00 

1.29 

1 6  Natural  Gas 

158.0 

108.2 

1.33 

1.030 

1.00 

1.29 

17  Waste  Coal  &  N.G. 

125.0 

88.8 

1.39 

1.080 

1.00 

1.29 

1 8  Natural  Gas 

125.0 

97.3 

1.32 

1.030 

1.00 

1.28 

19  Coat 

114.0 

43.0 

1.27 

1.000 

1.00 

1.27 

20  Natural  Gas 

99.0 

92.2  • 

1.29 

1.020 

1.00 

1.27 

21    Natural  Gas 

121.2 

107.9 

1.24 

1.000 

1.00 

1.24 

22  Natural  Gas 

41.6 

39.2 

1.23 

1.010 

1.00 

1.21 

23  Waste  Coal 

40.0 

35.2 

1.37 

1.130 

1.00 

1.21 

24  Waste  Coal 

40.0 

35.2 

1.36 

1.130 

1.00 

1.20 

25  Natural  Gas 

113.3 

101.0 

1.20 

1.000 

1.00 

1.20 

26  Natural  Gas 

156.0 

132.7  • 

1.20 

1.000 

1.00 

1.20 

27  Natural  Gas 

156.0 

132.7  • 

1.20 

1.000 

1.00 

1.20 

28  Natural  Gas 

156.0 

132.7  • 

1.20 

1.000 

1.00 

1.20 

29  Natural  Gas 

156.0 

132.7  • 

1.20 

1.000 

1.00 

1.20 

30  Natural  Gas 

140.0 

119.0 

1.22 

1.020 

1.00 

1.19 

31   Hydro 

5.2 

5.0  • 

1.19 

1.000 

1.00 

1.19 

32  Coal 

114.0 

85.9 

1.19 

1.000 

1.00 

1.19 

33  Natural  Gas 

128.9 

123.7 

1.20 

1.020 

1.00 

1.17 

34  Natural  Gas 

113.5 

102.8 

1.17 

1.000 

1.00 

1.17 

35  Natural  Gas 

111.3 

94.1 

1.18 

1.020 

1.00 

1.16 

36  DSM 

2.0 

0.8 

1.09 

1.000 

1.06 

1.15 

37  Natural  Gas 

88.0 

76.5 

1.15 

1.010 

1.00 

1.13 

38  Natural  Gas 

41.6 

39.2 

1.14 

1.010 

1.00 

1.13 

39  Natural  Gas 

49.1 

47.1 

1.14 

1.020 

1.00 

1.11 

40  Wind 

20.4 

10.7  • 

1.10 

1.000 

1.00 

1.10 

•Energy  shown  is  firm  energy.   Nonfirm  energy  is  available. 
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RFP  #91-  RESOURCE  SUMMARY  INDEX 

ORDERED  BY  SCREENING  RATIO  AND  ID 

EEAF'S  AS  PROPOSED  BY  SPONSOR 

BASE  YEAR  1991 


CAPABILITY 

BENEFIT/ 

PEAK 

ENERGY 

COST 

DIST. 

SCREEN 

FUEL  TYPE 

(MW) 

(aMW) 

RATIO 

EEAF 

FACT. 

RATIO 

41   Geothermal 

20.0 

12.5 

1.09 

1.000 

1.00 

1.09 

42  Natural  Gas 

48.8 

46.9 

1.10 

1.020 

1.00 

1.08 

43  Natural  Gas 

42.9 

41.2 

1.08 

1.010 

1.00 

1.07 

44  Natural  Gas 

24.9 

23.9 

1.09 

1.020 

1.00 

1.07 

45  Waste  Coal 

40.0 

35.2 

1.20 

1.130 

1.00 

1.06 

46  Natural  Gas 

150.0 

139.6 

1.11 

1.050 

1.00 

1.06 

47  DSM 

3.0 

1.4 

1.00 

1.000 

1.06 

1.06 

48  Natural  Gas 

48.9 

46.9 

1.08 

1.020 

1.00 

1.06 

49  Waste  Coal 

40.0 

35.2 

1.18 

1.130 

1.00 

1.05 

50  Natural  Gas 

44.5 

42.7 

1.05 

1.020 

1.00 

1.03 

51   Natural  Gas 

220.0 

201.9 

1.05 

1.020 

1.00 

1.03 

52  Geothermal 

20.0 

12.5 

1.01 

1.000 

1.00 

1.10 

53  Natural  Gas 

52.3 

44.0 

1.05 

1.050 

1.00 

1.00 

54  Natural  Gas 

24.9 

23.9 

1.02 

1.020 

1.00 

1.00 

55  Natural  Gas 

24.9 

23.9 

1.02 

1.020 

1.00 

1.00 

56  Natural  Gas 

24.9 

23.9 

1.01 

1.020 

1.00 

0.99 

57  Natural  Gas 

220.0 

201.9 

1.00 

1.020 

1.00 

0.98 

58  Waste  Coal  &  N.G. 

112.0 

62.2 

1.06 

1.080 

1.00 

0.98 

59  Hydro 

1.2 

4.6  • 

0.96 

1.000 

1.00 

0.96 

60  Natural  Gas 

24.9 

23.9 

0.98 

1.020 

1.00 

0.96 

61   Geothermal 

20.0 

18.0 

0.95 

1.000 

1.00 

0.95 

62  Natural  Gas 

35.6 

35.4 

0.96 

1.020 

1.00 

0.94 

63  Natural  Gas 

35.6 

35.4 

0.96 

1.020 

1.00 

0.94 

64  Hydro 

100.0 

38.1 

0.94 

1.000 

1.00 

0.94 

65  Waste  Coal 

46.0 

40.3 

1.01 

1.080 

1.00 

0.93 

66  Wind 

51.8 

23.6  • 

0.93 

1.000 

1.00 

0.93 

67  Wind 

20.8 

9.4  • 

0.93 

1.000 

1.00 

0.93 

68  Wind 

44.8 

24.8  * 

0.93 

1.000 

1.00 

0.93 

69  Wind 

17.8 

9.9  * 

0.93 

1.000 

1.00 

0.93 

70  Waste  Coal  &  N.G. 

79.0 

51.3 

0.99 

1.080 

1.00 

0.92 

71   Wind 

20.4 

10.7  • 

0.91 

1.000 

1.00 

0.91 

72  Wind 

20.4 

10.7  * 

0.91 

1.000 

1.00 

0.91 

73  Natural  Gas 

107.9 

92.8 

0.89 

1.020 

1.00 

0.88 

74  System 

100.0 

30.0 

0.87 

1.000 

1.00 

0.87 

75  Natural  Gas 

57.6 

53.6 

0.86 

1.050 

1.00 

0.82 

76  Natural  Gas 

38.4 

33.5 

0.83 

1.020 

1.00 

0.81 

77  Natural  Gas 

107.9 

70.3 

0.82 

1.020 

1.00 

0.81 

78  Hydro 

0.1 

0.8  * 

0.80 

1.000 

1.00 

0.80 

79  Natural  Gas 

48.0 

47.2 

0.82 

1.050 

1.00 

0.78 

80  Hydro 

54.9 

33.2  * 

0.76 

1.000 

1.00 

0.76 

81   Hydro 

250.0 

103.1 

0.75 

1.000 

1.00 

0.75 

82  Wind 

4.3 

3.9  * 

0.75 

1.000 

1.00 

0.75 

'Energy  shown  is  firm  energy.   Nonfirm  energy  is  available. 
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THE  MONTANA  POWER  COMPANY 

RFP  #91-  RESOURCE  SUMMARY  INDEX 

ORDERED  BY  SCREENING  RATIO  AND  ID 

EEAF'S  AS  PROPOSED  BY  SPONSOR 

BASE  YEAR  1991 


CAPABILITY 

BENEFIT/ 

PEAK 

ENERGY 

COST 

DIST. 

SCREEN 

FUEL  TYPE 

(MW) 

<aMW) 

RATIO 

EEAF 

FACT. 

RATIO 

83  Wind 

12.7 

11.5  • 

0.70 

1.000 

1.00 

0.70 

84  Natural  Gas 

8.8 

5.7 

0.71 

1.010 

1.00 

0.70 

85  Wind 

6.9 

3.8  * 

0.70 

1.000 

1.00 

0.70 

86  Wind 

20.1 

11.1    • 

0.66 

1.000 

1.00 

0.66 

87  Coal 

108.0 

44.1 

0.64 

1.000 

1.00 

0.64 

88  Wind 

8.6 

3.4  • 

0.61 

1.000 

1.00 

0.61 

89  Wind 

4.8 

2.4  • 

0.59 

1.000 

1.00 

0.59 

90  Wind 

10.1 

3.1    • 

0.57 

1.000 

1.00 

0.57 

91   Wind 

10.1 

3.1    * 

0.57 

1.000 

1.00 

0.57 

92  Hydro 

0.0 

1.4 

0.45 

1.000 

1.00 

0.45 

93  Wind 

4.8 

2.4 

1.000 

1.00 

0.00 

•Energy  shown  is  firm  energy.   Nonfirm  energy  is  available. 
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TOP  PLANS 

-p.^ 
; 

R2  (w/o  EEAF) 

R3  (W/EEAF) 

Resrc  f 

Ratio 

Resrc  # 

Ratio 

1. 

MPC- 

DSM    2.37 

-  2.83 

1. 

MPC- 

DSM 

2.37  -  2.1 

33 

2. 

BDa(pk) 

1.67 

2. 

BDa 

1.60 

1.51 

3. 

1 (waste  coal) 

1.61 

3. 

6A 

1.59 

J.5fc 

4. 

BDb 

(firm) 

1.60 

4. 

IXA 

&  IXB 

1.54 

5. 

6a (surplus) 

1.59 

5. 

BDb (Firm) 

1.54 

l.ffS 

6. 

IXA 

&  IXB 

1.54 

6. 

Ryan 

1.53 

/.so 

7. 

Ryan 

I 

1.53 

7. 

1 

1.48 

8. 

TFalls  (A&D) 

1.43 

8. 

TFalls  (B&A) 

1.43(1 

.42) 

9. 

C 

1.41 

9. 

C 

1.38 

10. 

B 

1.39 

10. 

B 

1.37 

11. 

AEX 

1.34 

16. 

AEX 

1.34 

12. 

35A 

(Coke) 

1.28 

11. 

35A 

(Coke) 

1.19 

13. 

66A 

(N.Gas) 

1.20 

12. 

66A 

(N.Gas) 

1.16 

14. 

65C 

(2CT) 

1.19 

13. 

65C 

(2CT) 

1.12 

15. 

65B 

(ICT) 

1.18 

14. 

66C 

1.12 

*P1US  #38 

;  Pumped  Hydro 

15. 

65B 

1.11 

16. 

66C 
65A 

1.15 
1.15 

16. 

28 

1.10 

17. 

13 

1.13 

15. 

65A 

1.09 

28 

1.13 

14 

1.09 

Tot?  SI 

18. 

45 

1.12 

17. 

66B 
13 

1.06 
1.06 

'Rfsov.rf  *S 

19. 

66B 
14 

1.09 
1.09 

18. 

45 

1.04 

20. 

68C 
44 

1.08 
1.08 

19. 

33B 

1.03 

21. 

56 

1.06 

20. 

21. 

68C 

21 

A 

33A 

69 

56 

1.02 
1.02 
1.00 
1.00 
1.00 
1.00 

*#28   &   56  do  not  have  an  EEAF  computed. 
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TOP  PLANS 

SIZE, 

FUEL,  LIFE 

Resource 

MW 

Puel 

Life 

1. 

MPC-DSM 

116 

DSM 

20 

-  2. 

BDa 

60 

Steam/NG 

15 

3. 

1 

80 

CC/Coal  Gas 

25 

-4. 

BDb 

60 

Steam/NG  &  Hydro 

30 

X  5. 

6A 

98 

Surplus  PC 

15 

t   6. 

IXA  & 

IXB 

50  & 

76 

Surplus 

10 

11  7. 

Ryan 

43 

Hydro 

46 

^  8. 

T.Falls  (A&D) 

14  & 

41 

Hydro 

46 

^  9. 

C 

38 

Cogen-CT/NG 

15 

^10. 

B 

15 

Cogen/Steam 

15 

w  11, 

3  5A 

68 

CFBC/Coke 

30 

^12. 

66A  + 

CT 

92  & 

33 

CC/NG 

25 

13. 

65A  + 

CT 

161  & 

33 

PC/Coal 

25 

14. 

38 

100 

Pumped  Hydro 

30 

15. 

28 

129 

CC/NG 

20 

-'16. 

14 

5 

Hydro  RO 

20 

Eliminated  Wind,  Pure  COGEN  and  Geothermal. 
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THE  MONTANA  POWER  COMPANY 

RFP  #91-  RESOURCE  SUMMARY  INDEX 

PRICING  AS  REVIEWED  BY  MPC 

EEAF'S  AS  CALCULATED  BY  MPC 

BASE  YEAR  1991 
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CAPABILITY 

BENEFIT/ 

PEAK 

ENERGY 

COST 

DIST. 

SCREEN 

FUEL  TYPE 

(MW) 

(aMW) 

RATIO 

EEAF 

FACT. 

RATIO 

1    Coal 

98.0 

41.7 

1.68 

1.000 

1.00 

1.68 

2  Electricty 

50.0 

12.3 

1.66 

1.000 

1.00 

1.66 

3  Waste  Coal 

80.0 

75.2 

1.74 

1.092 

1.00 

1.60 

4  Water 

47.9 

0.9 

1.53 

1.000 

1.00 

1.53 

5  Natural  Gas 

38.4 

34.9 

1.55 

1.023 

1.00 

1.51 

6  Steam 

14.5 

13.2 

1.53 

1.019 

1.00 

1.51 

7  Coal  &  Natural  Gas 

194.0 

151.8 

1.54 

1.075 

1.00 

1   43 

8  Water 

41.4 

15.2  * 

1.43 

1.000 

1.00 

1  43 

9  Coal  &  Natural  Gas 

227.0 

162.8 

1.54 

1.075 

1.00 

1.43 

10  Water 

20.5 

19.4  • 

1.43 

1.000 

1.00 

1.43 

11   Coal 

161.0 

140.8 

1.52 

1.082 

1.00 

1.40 

12  Water 

37.9 

15.0  • 

1.37 

1.000 

1.00 

1.37 

13  Water 

31.1 

16.2  • 

1.37 

1.000 

1.00 

1.37 

14  Natural  Gas 

60.0 

13.1   • 

1.37 

1.029 

1.00 

1.33 

15  Natural  Gas 

89.4 

86.1 

1.38 

1.044 

1.00 

1.32 

16  Petroleum  Coke 

68.4 

59.7 

1.41 

1.065 

1.00 

1.32 

17  Coal 

124.5 

115.8 

1.43 

1.090 

1.00 

1.31 

18  Petroleum  Coke 

68.4 

59.7 

1.39 

1.065 

1.00 

1.30 

19  Waste  Coal  &  N.G. 

158.0 

99.8 

1.39 

1.077 

1.00 

1.29 

20  Natural  Gas 

158.0 

108.2 

1.33 

1.044 

1.00 

1.27 

21   Waste  Coal  &  N.G. 

125.0 

88.8 

1.37 

1.083 

1.00 

1.26 

22  Waste  Coal 

92.0 

77.9 

1.36 

1.083 

1.00 

1.26 

23  Natural  Gas 

125.0 

97.3 

1.30 

1.044 

1.00 

1.25 

24  Waste  Coal 

40.0 

35.2 

1.35 

1.095 

1.00 

1.23 

25  Coal 

114.0 

43.0 

1.22 

1.000 

1.00 

1.22 

26  Natural  Gas 

88.0 

76.5 

1.20 

1.000 

1.00 

1.20 

27  Natural  Gas 

115.4 

99.7 

1.24 

1.042 

1.00 

1.19 

28  Waste  Coal 

40.0 

35.2 

1.33 

1.125 

1.00 

1.18 

29  Natural  Gas 

220.0 

201.9 

1.18 

1.000 

1.00 

1.18 

30  Hydro 

5.2 

5.0  • 

1.17 

0.999 

1.00 

1.18 

31    Coal 

114.0 

85.9 

1.17 

1.000 

1.00 

1.17 

32  Natural  Gas 

94.0 

92.2 

1.21 

1.046 

1.00 

1.15 

33  Natural  Gas 

128.9 

123.7 

1.18 

1.027 

1.00 

1.15 

34  DSM 

2.0 

0.8 

1.07 

1.000 

1.06 

1.13 

35  Natural  Gas 

49.1 

47.1 

1.12 

1.000 

1.00 

1.12 

36  Natural  Gas 

150.0 

139.6 

1.10 

1.000 

1.00 

1.10 

37  Natural  Gas 

48.8 

46.9 

1.09 

1.000 

1.00 

1.09 

38  Natural  Gas 

48.9 

46.9 

1.08 

1.000 

1.00 

1.08 

39  Natural  Gas 

24.9 

23.9 

1.07 

1.000 

1.00 

1.07 

40  Natural  Gas 

41.6 

39.2 

1.12 

1.054 

1.00 

1.06 

Energy  shown  Is  firm  energy.   Nonfirm  energy  is  available. 
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THE  MONTANA  POWER  COMPANY 

RFP  #91-  RESOURCE  SUMMARY  INDEX 

PRICING  AS  REVIEWED  BY  MPC 

EEAF'S  AS  CALCULATED  BY  MPC 

BASE  YEAR  1991 


CAPABILITY 

BENEFIT/ 

PEAK 

ENERGY 

COST 

DIST. 

SCREEN 

FUEL  TYPE 

(MW) 

(aMW) 

RATIO 

EEAF 

FACT. 

RATIO 

41   Waste  Coal 

40.0 

35.2 

1.16 

1.097 

1.00 

1.06 

42  Natural  Gas 

156.0 

132.7 

1.11 

1.043 

1.00 

1.06 

43  Natural  Gas 

44.5 

42.7 

1.05 

1.000 

1.00 

1.05 

44  Natural  Gas 

156.0 

132.7 

1.09 

1.043 

1.00 

1.05 

45  Natural  Gas 

113.3 

101.0 

1.15 

1.097 

1.00 

1.05 

46  Waste  Coal 

40.0 

35.2 

1.16 

1.104 

1.00 

1.05 

47  Natural  Gas 

156.0 

132.7 

1.11 

1.058 

1.00 

1.05 

48  Natural  Gas 

113.5 

102.8 

1.12 

1.069 

1.00 

1.04 

49  Natural  Gas 

121.2 

107.9 

1.18 

1.130 

1.00 

1.04 

50  Natural  Gas 

140.0 

119.0 

1.09 

1.047 

1.00 

1.04 

51    DSM 

3.0 

1.4 

0.98 

1.000 

1.06 

1.04 

52  Natural  Gas 

52.3 

44.0 

1.04 

1.000 

1.00 

1.04 

53  Natural  Gas 

156.0 

132.7 

1.09 

1.058 

1.00 

1.03 

54  Natural  Gas 

111.3 

94.1 

1.07 

1.044 

1.00 

1.03 

55  Natural  Gas 

60.0 

3.6 

1.07 

1.047 

1.00 

1.02 

56  Natural  Gas 

24.9 

23.9 

1.00 

1.000 

1.00 

1.00 

57  Natural  Gas 

24.9 

23.9 

1.00 

1.000 

1.00 

1.00 

58  Natural  Gas 

42.9 

41.2 

1.00 

1.000 

1.00 

1.00 

59  Natural  Gas 

24.9 

23.9 

0.99 

1.000 

1.00 

0.99 

60  Geothermal 

20.0 

12.5 

0.98 

1.000 

1.00 

0.98 

61   Waste  Coal  &  N.G. 

112.0 

62.2 

1.05 

1.079 

1.00 

0.98 

62  Hydro 

1.2 

4.6  • 

0.96 

1.000 

1.00 

0.96 

63  Natural  Gas 

24.9 

23.9 

0.96 

1.000 

1.00 

0.96 

64  Geothermal 

22.0 

18.2  • 

0.96 

1.000 

1.00 

0.96 

65  Natural  Gas 

35.6 

35.4 

0.95 

1.000 

1.00 

0.95 

66  Natural  Gas 

220.0 

201.9 

0.93 

1.000 

1.00 

0,93 

67  Natural  Gas 

35.6 

35.4 

0.92 

1.000 

1.00 

0.92 

68  Hydro 

100.0 

38.1 

0.91 

0.999 

1.00 

0.91 

69  Wind 

20.4 

10.7  • 

0.91 

1.000 

1.00 

0.91 

70  Natural  Gas 

41.6 

39.2 

0.96 

1.054 

1.00 

0.91 

71   Wind 

51.8 

23.6  • 

0.91 

1.000 

1.00 

0.91 

72  Wind 

20.8 

9.4  * 

0.91 

1.000 

1.00 

0.91 

73  Wind 

44.8 

24.8  • 

0.91 

1.000 

1.00 

0.91 

74  Wind 

17.8 

9.9  • 

0.91 

1.000 

1.00 

0.91 

75  Waste  Coal  &  N.G. 

79.0 

51.3 

0.97 

1.081 

1.00 

0.90 

76  Geothermal 

20.0 

12.5 

0.90 

1.000 

1.00 

0.90 

77  Wind 

20.4 

10.7  • 

0.89 

1.000 

1.00 

0.89 

78  Waste  Coal 

46.0 

40.3 

0.97 

1.091 

1.00 

0.89 

79  Natural  Gas 

107.9 

92.6 

0.88 

1.000 

1.00 

0.88 

80  Natural  Gas 

57.6 

53.6 

0.86 

1.000 

1.00 

0.86 

81   Natural  Gas 

42.0 

3.2 

0.93 

1.081 

1.00 

0.86 

82  System 

100.0 

30.0 

0.84 

1.000 

1.00 

0.84 

Energy  shown  is  firm  energy.   Nonfirm  energy  is  available. 
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THE  MONTANA  POWER  COMPANY 

RFP  #91-  RESOURCE  SUMMARY  INDEX 

PRICING  AS  REVIEWED  BY  MPC 

EEAF'S  AS  CALCULATED  BY  MPC 

BASE  YEAR  1991 


CAPABILITY 

BENEFIT/ 

PEAK 

ENERGY 

COST 

DIST. 

SCREEN 

FUEL  TYPE 

(MW) 

(aMW) 

RATIO 

EEAF 

FACT. 

RATIO 

83  Natural  Gas 

38.4 

33.5 

0.81 

1.081 

1.00 

0.81 

84  Natural  Gas 

48.0 

47.2 

0.81 

1.000 

1.00 

0.81 

85  Natural  Gas 

107.9 

70.3 

0.81 

1.000 

1.00 

0.81 

86  Hydro 

0.1 

0.8 

* 

0.81 

1.000 

1.00 

0.81 

87  Hydro 

54.9 

33.2 

« 

0.75 

1.000 

1.00 

0.75 

88  Wind 

4.3 

3.9 

* 

0.73 

1.000 

1.00 

0.73 

89  Hydro 

250.0 

103.1 

0.73 

1.000 

1.00 

0.73 

90  Natrual  Gas 

8.8 

5.7 

0.70 

1.000 

1.00 

0.70 

91   Wind 

12.7 

11.5 

0.69 

1.000 

1.00 

0.69 

92  Wind 

6.9 

3.8 

0.68 

1.000 

1.00 

0.68 

93  Wind 

20.1 

11.1 

0.65 

1.000 

1.00 

0.65 

94  Coal 

108.0 

44.1 

0.62 

1.000 

1.00 

0.62 

95  Wind 

8.6 

3.4 

0.60 

1.000 

1.00 

0.60 

96  Wind 

4.8 

2.4 

0.58 

1.000 

1.00 

0.58 

97  Wind 

10.1 

3.1 

0.56 

1.000 

1.00 

0.56 

98  Wind 

10.1 

3.1 

0.56 

1.000 

1.00 

0.56 

99  Hydro 

0.0 

1.4 

0.46 

1.000 

1.00 

0.46 

100  Wind 

20.4 

10.7 

1.000 

1.00 

0.00 

101  Wind 

4.8 

2.4 

1.000 

1.00 

0.00 

Energy  shown  is  firm  energy.   Nonfirm  energy  is  available. 
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Attachment  C  -  Model  Specifications 


1993  Residential  Model 

1993  Commercial  Model 

1993  Industrial  Model 

1993  REC  Model 

1993  Loss  Model 

1993  Energy  Normalizations 

1993  Energy  Equations 

1993  Peak  Equations/Seasonal  Peak  Models 


1993  RESIDENTIAL 
MODEL 


In  (MWh/pop), 


1.1580  +  .053687  In  (%  HS  *  HDDX 
(11.1)      (7.93) 


+  .081285  In  (Y/ p500  KWh), 
(9.83) 

+  .8515558  *  E  [In  (MWh/pop),.,] 
(58.8) 

Adjusted  R^ 

.99810 

SE 

0.302% 

DF 

34 

DW  =         1.44 


Historical  Data  from  1952-1989 


Where: 


In  (MWh/pop), 
In  (%  HS  *  HDD), 


Natural  log  per  capita  residential  sales 

Natural  log  of  Heating  Degree  Days  times  the  electric  space 
heat  saturation 


Y  =  Real  per  capita  non-farm  disposable  income  in  year  t 

p500  KWh  =  Real  price  of  a  monthly  bill  with  usage  of  500  KWh 

E  (In  CMWh/pop),.i)      =  First  order  non-stochastic  difference  equation 

Shortnin  Ep  « 


Long-run  Ep 


SiQ  X    E  =  -.081285 
dP       Q 

Shortnin  E^ 


=  -.54759 


1  -2(DiffEq.  Coeff.) 
t-ratios  from  the  equations  are  reported  in  parenthesis  below  the  parameter  estimates 


R93-OUTPUT  B0OK:M0DELS.DOC 


1993  COMMERCIAL 
MODEL 


In  (MWh/pop), 


1.1391  +  .11769  In  (HDD),  +  .10804  In  (Y/p2400).., 

(5.27)      (2.40)  (5.08) 

+  1.5289  *  E  [ln(MWh/pop),.i]  -.65523  *  E  [In  (MWh/pop)i.2] 
(11.29)  (-5.49) 


Adjusted  R^ 

= 

.99459 

SE 

= 

.214% 

DF 

- 

14 

DW 

.s 

1.899 

Historical  Data  from  1972-1991 


Where: 


In  (MWh/pop) 

hi  (HDD) 

Y 

p2400 

t  = 

E  [In  (MWh/pop),.,]    = 

E  [In  (MWh/pop),.2]    = 

Shortrun  Ep 

Longrun  Ep 


Natural  log  per  capita  commercial  sales 

Natural  log  of  Heating  Degree  Days 

Per  capita  non-farm  disposable  income 

Price  2400  KWh 

Current  year 

First  order  non-stochastic  difference  equation 

Second  order  non-stochastic  difference  equation 

-.10804 

-.85522 


t-ratios  from  the  equations  are  reported  in  parenthesis  below  the  parameter  estimates 


R93-OUTPUT  BOOK:M0DELS.DOC 


MWh  Sales, 


Adjusted  R^ 

SE 


DF 


DW      = 


1993  INDUSTRIAL 
MODEL 


316,000  +  12,580  *  (Trend)  +  348,020  *  IPX, 
(2.67)    (1.54)  (2.28) 

-6.585  *  (p  500,000  KWh/WPI), 
(-1.67) 

-126,680  *  (Fuels  PPI/WPI), 
(-2.04) 

0.96490 

5.117% 


23 


1.823 


Historical  Data  from  1962-1990 


Where: 


Trend 
p500,000  KWh 

IPI 
WPI 

Fuels  PPI 


Time  in  years 

The  price  of  a  monthly  bill  with  usage  of  500,000  KWh 
This  price  is  deflated  with  the  IPD 

Industrial   Price  Index  as  supplied  by  DRI 

Wholesale  Price  Index  for  industrial  commodities  as  supplied 
by  DRI 

Fuels  Producer  Price  Index  as  supplied  by  DRI 

-.21402 


t-ratios  from  the  equations  are  reported  in  parenthesis  below  the  parameter  estimates. 


R93-OUTPUT  BOOK:MODELS.DOC 


Sales, 

Adjusted  R^ 

SE 
DF 


Where: 


1993  REC 
MODEL 

0.22111  (.75R  +  .25  C),  +  0.40640  [AR(1)] 
(90.4)  (2.04) 

0.98102 

3.2% 


19 


DW   = 


1.77 


Historical  Data  from  1970-1990 


Sales 
t 

R 
C 

AR(1) 


REC  in  MWh 

Time  in  years 

MFC's  Residential  Sales  in  MWh 

MFC's  Commercial  Sales  in  MWh 

First  order  auto  regressive  error  term 


t-ratios  from  the  equations  are  reported  in  parenthesis  below  the  parameter  estimates. 


R93-OUTPUT  BOOKrMODELS.DOC 


1993  LOSS 
MODEL 


Loadt 


Adjusted         R^ 
SE 


1.1343   *  Sales, 
(275.6) 


139730   *  Trans.Up, 
(4.85) 


+  0.23443  E-7   *   O.S.System^ 
(2.68) 

0.996 

0.68% 


DW      =         1.99 

Historical  Data  from  1975  -  1990 


Where: 


Load  = 

Sales  = 

MWh 

Trans.Up 

O.S.  System    = 


Actual  load  for  1986-90  has  been  adjusted  for  CSLMD  and  CVP 
firm  wheeling  losses. 

MFC's  firm  in-state  retail  and  wholesale  customers 

Load,  Sales  and  Off-System  are  expressed  in  MWh. 

Captures  the  step  change  improvement  in  transmission  losses  when 
the  series  capacitors  on  the  500  kV  line  were  put  into  service  in 
1986.  This  parameter  is  O's  for  1975-85  and  I's  for  1986-90. 

Represents  the  off-system  transactions  across  MFC's  transmission 
system  net  of  Colstrip  4  sales  and  is  taken  from  FERC  Form  1, 
Account  447. 


t-ratios  from  the  equations  are  reported  in  parenthesis  below  the  parameter  estimates. 


R93-OUTPUT  BOOK:MODELS.DOC 


1993 
ENERGY  NORMALIZATIONS 

MONTH 

CONSTANT 

TREND 

LN(RES 
CUST*DD) 

AR 
ERROR 

JAN 

.0234 
(11.85) 

.334 
(258.9) 

.46 
(2.38) 

FEB 

2.16 
(2.41) 

.0236 
(9.91) 

.223 
(4.74) 

.462 
(2.39) 

MAR 

3.17 
(2.27) 

.0228 
(7.89) 

.1684 
(2.28) 

.5129 
(2.74) 

APR 

6.30 
(283.2) 

.023 
(13.16) 

.472 
(2.45) 

MAY 

6.27 
(411.63) 

.0241 
(19.88) 

JUNE 

5.85 
(36.57) 

.0251 
(18.62) 

.0282 
(2.74) 

*JULY 

5.32 
(11.35) 

.0282 
(19.42) 

.0563 
(2.02) 

-.261 
(-1.24) 

AUG 

5.62 
(27.39) 

.0275 
(14.34) 

.0407 
(3.26) 

.421 
(2.07) 

SEPT 

6.21 
(206.9) 

.0298 
(12.54) 

.261 

(1.24) 

OCT 

3.65 
(2.64) 

.0248 
(12.28) 

.143 
(1.91 

.288 
(1.38) 

NOV 

.0225 
(15.23) 

.337 
(346.0) 

DEC 

2.45 
(2.21) 

.0233 
(8.45) 

.209 
(3.62) 

.605 
(3.48) 

*JULY  DunimY 
-.117 
(-3.45) 

1977,  1980  Anaconda  Company  Strike 

R^  SE  DW 

.97  .51%  1.86 


.96 


.96 


.97 


.97 


.61%  1.88 


.94  .69%  1.82 


.96  .47%  1.79 


.95  .52%  2.12 


.55%  1.74 


.62%  1.80 


.49%  1.86 


.93  .79% 


1.70 


.96  .58%  2.00 


.95  .61%  1.78 


.96  .58%  1.73 
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1993 
ENERGY  EQUATIONS 


Monthly  Equations 


LN  NORM 

LN(RES 

MONTH 

CONSTANT 

ANN  EGY 

CUST  *  DD) 

R! 

SE 

DW 

JAN 

-6.8477 
(-5.5137) 

.89878 
(15.86) 

.39320 
(6.26) 

.95 

.55% 

1.52 

JULY 

-1.1474 

1.0302 

.054147 

.96 

.55% 

1.84 

(-2.58) 

(17.64) 

(2.14) 

Historical  Data  from  1971-1991 


Remaining  Monthly  Equations:   Trend/Judgemental  Shapes 


MONTH       ANN  EGY 


FEB 

1.05906 

MAR 

.98167 

APR 

.92668 

MAY 

.92363 

JUN 

.94297 

AUG 

.98700 

SEP 

.92872 

OCT 

.97556 

NOV 

1.02851 

DEC 

1.10998 

Dummy 
JAN     .0024 
(.752) 


1973,  1981  Anaconda  Zinc  plant  down,  and  economic  downturn 
1977,  1980  Anaconda  Company  Strikes 


JULY  -.86937 

(-3.18) 
t-ratios  form  the  equations  are  reported  in  parenthesis  below  the  parameter  estimates. 
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1993 

PEAK  EQUATIONS 

SEASONAL  PEAK  MODELS 

Winter/Summer  Equations 

MONTH 

CONSTANT 

LN 

NORMAL 
MTH  EGY 

LN(RES 
CUST  *  DD) 

R! 

SE 

DW 

JAN 

-2.5969 
(-2.17) 

.91331 
(11.28) 

.17753 
(2.41) 

.93 

.68% 

1.43 

JULY 

-.55449 
(-1.06) 

.99302 
(10.90) 

.04943 
(2.17) 

.92 

.84% 

1.81 

Historical  Data  from  1971-1991 


Monthly  Shapes  From  Seasonal  Peaks" 


SHAPE 

WINTER 

MONTH 

PEAK 

FEB 

.9223 

MAR 

.8511 

APR 

.7873 

OCT 

.8331 

NOV 

.9092 

DEC 

.9729 

SHAPE 

SUMMER 

MONTH 

PEAK 

MAY 

.9206 

JUN 

.9672 

AUG 

.9668 

SEP 

.9118 

*  Shape  -  Average  Ratio  1970  -  1991 


Dummy 
JAN     -.070583      -    1981,  1983,  1986 
(-2.22) 


t-ratios  from  the  equations  are  reported  in  parenthesis  below  the  parameter  estimates. 
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MONTANA  POWER  COMPANY 


EFFICIENCY  PLUS  PROGRAMS  FOR  COMMERCIAL  CUSTOMERS 


EFFICIENCY  PLUS  Lighting 
(Commercial) 


The  EFFICIENCY  PLUS  Lighting 
program  encourages  customers  to 
install  efficient  interior  and  exterior 
lighting  in  commercial  facilities.  New 
and  retrofit  installations  qualify. 
Rebates  are  offered  for  electronic 
ballasts,   fluorescent  tubes,   compact 


fluorescent  lamps,  and  high  intensity 
discharge  lighting. 

Customers  are  contacted  through 
direct  mail  and  on-site  visits.  On-site 
evaluations  are  available  to  identify 
cost  effective  change-outs. 


EFFICIENCY  PLUS  Motors 


The  EFFICIENCY  PLUS  Electric 
Motor  Rebate  program  promotes  the 
installation  of  efficient  motors,  drive 
systems  and  controls.  An  information 
handbook  and  free  motor  efficiency 
analysis  software  are  available. 
Customer  rebates  are    provided    for 


efficient  motor  installations  in  new  or 
existing  facilities.  Dealer  rebates  are 
offered  to  encourage  the  stocking  of 
high  efficiency  motors.  Special 
application,  variable  speed  drive  and 
motor  control  systems  are  evaluated 
through  design  studies. 


EFFICIENCY  PLUS  Audits 

(Commercial) 


This  program  targets  selected 
larger  commercial  customers.  Through 
an  on-site  audit,  customers  are 
provided  estimates  of  energy 
consumption  by  fuel  type  and  end  use. 


The  audit  identifies  areas  for 
energy  savings  and  assists  the  owner  in 
getting  information  on  appropriate 
retrofits.  Outside  consultants  may 
assist  with  complex  audits. 


EFFICIENCY  PLUS  Business  Partners 


EFFICIENCY  PLUS  BUSINESS 
PARTNERS  provides  tools  for  improving 
the  energy  efficiency  of  new  and 
existing  facilities. 

For  new  structures,  EFFICIENCY 
PLUS  BUSINESS  PARTNERS  provides 
funding  for  design  assistance  on  new 
commercial  and  industrial  facilities. 
This  assistance  helps  the  owner  acquire 
resource  by  providing  the  owner  with 
the  information  needed  to  make  sound 
energy  design  decisions.  Standard 
recommendations  may  be  offered  for 
less  complex  facilities. 

MPC  will  contribute  toward  the 
cost  of  optimizing  the  energy  efficiency 
of  facility  designs  through  the  use  of 
building  performance  modeling 
performed  by  a  qualified  consultant. 

EFFICIENCY  PLUS  BUSINESS 


PARTNERS  for  existing  commercial, 
industrial,  governmental  and  multi- 
family  residential  facilities  encourages 
evaluation  of  electric  demand  and 
energy  savings  through  conservation 
proposals  submitted  by  architects, 
engineers,  conservation  vendors,  and 
customers.  Cost  effective  conservation 
retrofits   are  co-funded  by  MPC. 

Projects  co-funded  include 
HVAC,  lighting  and  motor  retrofits, 
variable  speed  drive  applications,  heat 
recovery,  waste  energy  generation, 
refrigeration  system  retrofit,  energy 
management  systems  and  heat  pump 
systems.  MPC's  participation  is 
negotiated  on  the  basis  of  the  value  of 
the  resource  to  the  company  and  the 
customer's  economics. 


EFFICIENCY  PLUS  Irrigation 

MPC  plans  to  offer  a  pilot  program  for  irrigation  efficiency  in  1993. 


For  more  information  on  Commercial  &  industrial  programs.  Contact  Energy  Services 
at  your  local  IMPC  office  or  call  (406)  723-5421,  extension  2351. 
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EFFICIENCY  PLUS  PROGRAMS  FOR  RESIDENTIAL  CUSTOMERS 


EFFICIENCY  PLUS  Audits 
(Residential) 


MPC  offers  the  EFFICIENCY 
PLUS  audit  to  residential  customers  to 
increase  energy  efficiency  in  the  home. 
Customers  who  use  electricity  for  home 
heat  and/or  electricity  for  water  heat 
are  specifically  targeted. 

During  the  audit,  MPC  installs 
cost-effective  conservation  measures 
that  immediately  save  energy.  For 
instance,  in  an  MPC  electric  water  heat 
customer  home,  the  auditors  will  install 
low  flow  showerheads,  faucet  aerators, 
a  water  heater  wrap,  and  compact 
fluorescent  lightbulbs.   In  homes  of 


MPC  heating  customers,  the  auditors 
test  for  air  leaks,  install  specific  air 
sealing  measures,  and  provide 
insulation  analysis.  The  auditors  also 
provide  customers  tips  on  saving 
energy  and  offer  information  on  other 
EFFICIENCY  PLUS  Programs. 

MPC  has  a  contract  with 
XENERGY  to  perform  the  EFFICIENCY 
PLUS  Audit.  Customers  may  qualify  for 
interest-free  loans  or  other  incentives 
for  recommended  weatherization 
measures.  5,000  audits  will  be 
performed  in  1993. 


Free  Weatherization 

(Income  Qualified) 


MPC  offers  free  weatherization 
to  customers  whose  income  is  below 
1 50%  of  the  federal  poverty  guidelines. 
This  program  provides  energy  savings 
to  the  customer  and  frees  up  energy  for 
MPC  to  provide  to  other  customers. 

MPC  fully  funds  insulation,  air 
sealing,  water  conservation  measures, 
base  electric  conservation  measures, 


and  some  minor  home  repairs.  This 
program  is  operated  through  a  contract 
with  Energy  Share  of  Montana  and 
subcontracts  with  local  Human 
Resource  Development  Councils. 

More  than  2, 500  customers  have 
been  served  through  this  program  since 
1987. 


EFFICIENCY  PLUS  Electric  Water  Heaters 


The  EFFICIENCY  PLUS  Electric 
Water  Heater  program  is  a  new  offering 
in  1993.  The  water  heater  is  typically 
the  second  biggest  energy  user  in  the 
honne.  This  program  will  provide  cash 


incentives  to  customers  replacing 
electric  water  heaters  with  higher 
efficiency  units.  Program  kick  off  is 
planned  for  mid-1993. 


EFFICIENCY  PLUS  Lighting 
(Residential) 


The  EFFICIENCY  PLUS  residential 
lighting  program  is  one  in  which  most 
MPC  electric  customers  may 
participate.  A  compact  fluorescent 
uses  about  a  third  as  much  energy  as 
its  incandescent  counterpart  while 
producing  the  same  amount  of  light. 
Compact  fluorescents  are  especially 
beneficial  in  places  where  lights  are 
used  a  lot. 

In  1992,  MPC  provided 
customers  compact  fluorescents  for  a 
small  investment  by  the  customer. 


MPC  residential  customers  could  buy  as 
many  as  five  bulbs  for  $3  each  through 
this  program.  MPC  contracted  the 
program  which  provided  customers  a 
direct  mail  catalog  offering  nine  bulbs, 
nine  fixtures  and  adaptors. 

The  1992  program  was  highly 
successful  with  more  than  40,000 
bulbs  placed. 

In  1993,  a  program  to  move  the 
compact  fluorescent  market  into  the 
retail  lighting  stores  will  be  offered. 


Super  Good  Cents 


Super  Good  Cents  encourages 
the  construction  of  energy  efficient 
electrically  heated  homes.  MPC  offers 
Super  Good  Cents  incentives  in  areas 
where  natural  gas  is  not  available.  The 
program     promotes     high    efficiency, 


comfort,  and  emphasizes  indoor  air 
quality.  Incentives  start  at  $1.25  per 
square  foot  for  base  measures  and 
increase  depending  on  the  efficiency 
features  of  the  home. 


EFFICIENCY  PLUS  Heat  Pumps 


Ground  source  heat  pumps  are 
highly  efficient  electric  heating  and 
cooling  devices  which  transfer  heat 
from  the  earth  to  the  home  in  the 
winter  and  move  heat  from  the  home  to 
the  ground  in  the  summer. 


Montana  Power  offers  cash 
incentives  of  $2,000  for  pre-approved 
installations  for  new  or  existing  homes. 
Incentives  are  not  available  where 
natural  gas  is  offered. 


For  information  on  Residential  EFFICIENCY  PLUS  Programs,  contact  Energy  Services 
at  your  local  MPC  office  or  (406)  723-5421,  extension  2351. 
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MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  1993-94 


WINIhR 

SUMMER 

WINTER 

SUMMER  1 

SJON-FIRM 

RM 

ENERGY 

ENERGY  1 

CAPACITY  CAPACITY 

ENERGY 

1 

27.34 

19.82 

7.21 

2.79 

19.32 

2 

28.15 

20.40 

7.37 

2.85 

20.40 

3 

29.95 

21.71 

7.58 

2.93 

21.66 

4 

32.76 

23.75 

7.80 

3.01 

22.55 

5 

36.42 

26.40 

8.00 

3.09 

23.31 

6 

39.65 

28.74 

8.20 

3.17 

24.01 

7 

41.05 

29.76 

8.39 

3.24 

24.69 

8 

41.13 

29.81 

8.57 

3.31 

25.42 

9 

40.85 

29.61 

8.75 

3.38 

25.96 

10 

41.02 

29.73 

8.92 

3.45 

26.36 

11 

41.17 

29.84 

9.09 

3.51 

26.80 

12 

41.30 

29.94 

9.25 

3.57 

27.25 

13 

42.68 

30.93 

9.41 

3.64 

27.72 

14 

43.95 

31.85 

9.58 

3.70 

28.21 

15 

44.97 

32.59 

9.75 

3.77 

28.70 

16 

45.97 

33.32 

9.92 

3.83 

29.20 

17 

46.94 

34.02 

10.09 

3.90 

29.70 

18 

47.90 

34.72 

10.24 

3.96 

30.20 

19 

48.85 

35.41 

10.39 

4.02 

30.69 

20 

49.77 

36.08 

10.53 

4.07 

31.18 

21 

50.68 

36.74 

10.67 

4.12 

31.66 

22 

51.57 

37.38 

10.80 

4.18 

32.13 

23 

52.44 

38.01 

10.93 

4.23 

32.59 

24 

53.29 

38.63 

11.06 

4.27 

33.04 

25 

54.12 

39.23 

11.18 

4.32 

33.46 

28 

54.93 

39.81 

11.29 

4.36 

33.87 

27 

55.72 

40.38 

11.40 

4.41 

34.26 

28 

56.46 

40.92 

11.51 

4.45 

34.64 

29 

57.16 

41.43 

11.61 

4.49 

35.00 

30 

57.83 

41.92 

11.71 

4.53 

35.34 

31 

58.46 

42.37 

11.81 

4.56 

35.67 

32 

59.06 

42.81 

11.90 

4.60 

35.99 

33 

59.62 

43.22 

11.99 

4.63 

36.29 

34 

60.16 

43.61 

12.07 

4.67 

36.58 

35 

60.67 

43.97 

12.15 

4.70 

36.86 

36 

61.15 

44.32 

12.23 

4.73 

37.12 

37 

61.61 

44.66 

12.30 

4.76 

37.37 

38 

62.04 

44.97 

12.37 

4.78 

37.61 

39 

62.45 

45.27 

1Z44 

4.81 

37.84 

40 

62.84 

45.55 

12.51 

4.83 

38.06 

MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  1994-95 
WINTER    SUMMER      WINTER    SUMMER  NON-FIRM 
TERM     ENERGY     ENERGY  CAPACITY  CAPACITY     ENERGY 


1 

28.23 

20.46 

6.30 

2.83 

20.99 

2 

30.59 

22.17 

6.44 

2.93 

22.38 

3 

34.00 

24.65 

6.62 

3.02 

23.20 

4 

38.26 

27.73 

6.81 

3.10 

23.90 

5 

41.79 

30.29 

6.99 

3.18 

24.57 

6 

43.07 

31.22 

7.16 

3.26 

25.23 

7 

42.83 

31.05 

7.33 

3.33 

25.98 

8 

42.27 

30.64 

7.49 

3.40 

26.50 

9 

42.29 

30.65 

7.64 

3.47 

26.87 

10 

42.31 

30.67 

7.80 

3.53 

27.29 

11 

42.35 

30.69 

7.94 

3.60 

27.74 

12 

43.80 

31.74 

8.08 

3.66 

28.21 

13 

45.13 

32.71 

8.22 

3.73 

28.71 

14 

46.18 

33.47 

8.37 

3.80 

29.21 

15 

47.22 

34.23 

8.52 

3.87 

29.73 

16 

48.23 

34.96 

8.67 

3.94 

30.25 

17 

49.23 

35.69 

8.81 

4.00 

30.77 

18 

50.22 

36.40 

8.95 

4.06 

31.28 

19 

51.19 

37.11 

9.08 

4.12 

31.79 

20 

52.15 

37.80 

9.20 

4.17 

32.29 

21 

53.08 

38.47 

9.32 

4.23 

32.79 

22 

53.99 

39.14 

9.44 

4.28 

33.28 

23 

54.89 

39.78 

9.55 

4.33 

33.75 

24 

55.76 

40.42 

9.66 

4.38 

34.20 

25 

56.62 

41.04 

9.76 

4.43 

34.63 

26 

57.45 

41.64 

9.87 

4.47 

35.04 

27 

58.24 

4Z21 

9.96 

4.52 

35.44 

28 

58.98 

42.75 

10.06 

4.56 

35.82 

29 

59.68 

43.26 

10.15 

4.60 

36.18 

30 

60.35 

43.75 

10.23 

4.64 

36.53 

31 

60.99 

44.20 

10.32 

4.68 

36.86 

32 

61.59 

44.64 

10.40 

4.71 

37.18 

33 

62.16 

45.05 

10.47 

4.75 

37.49 

34 

62.70 

45.44 

10.55 

4.78 

37.78 

35 

63.21 

45.82 

10.62 

4.81 

38.06 

36 

63.70 

46.17 

10.68 

4.84 

38.33 

37 

64.16 

46.50 

10.75 

4.87 

38.59 

38 

64.59 

46.82 

10.81 

4.90 

38.83 

39 

65.01 

47.12 

10.87 

4.92 

39.07 

40 

65.40 

47.40 

10.85 

4.95 

39.29 

MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  1995-96 


WINTER 

SUMMER 

WINIhR 

SUMMER  NON-FIRM 

=IM 

ENERGY 

ENERGY  CAPACITY  CAPACITY 

ENERGY 

1 

3??4 

23.37 

7.61 

2.94 

23.24 

2 

36.30 

26.31 

7.86 

3.04 

23.79 

3 

41.14 

29.82 

8.07 

3.12 

24.37 

4 

44.83 

32.50 

8.27 

3.20 

24.98 

5 

45.73 

33.15 

8.47 

3.27 

25.62 

6 

44.96 

3Z59 

8.66 

3.35 

26.37 

7 

43.96 

31.86 

8.84 

3.42 

26.87 

8 

43.73 

31.69 

9.02 

3.49 

27.20 

9 

43.57 

31.58 

9.20 

3.56 

27.61 

10 

43.46 

31.50 

9.37 

3.62 

28.05 

11 

44.98 

32.60 

9.54 

3.69 

28.53 

12 

46.37 

33.61 

9.72 

3.76 

29.04 

13 

47.45 

34.39 

9.91 

3.83 

29.56 

14 

48.52 

35.17 

10.09 

3.90 

30.10 

15 

49.56 

35.92 

10.28 

3.97 

30.64 

16 

50.60 

36.68 

10.45 

4.04 

31.18 

17 

51.63 

37.42 

10.61 

4.10 

31.72 

18 

52.64 

38.15 

10.77 

4.16 

32.25 

19 

53.63 

38.87 

10.92 

4.22 

32.77 

20 

^~54.61 

39.58 

.11.07 

_.       4.2^ 

33.30 

21 

"55.57 

40.28 

11.21 

4.33 

33.81 

22 

56.51 

40.96 

11.34 

4.38 

34.30 

23 

57.43 

41.62 

11.48 

4.44 

34.78 

24 

58.33 

42.28 

11.61 

4.49 

35.23 

25 

59.20 

42.91 

11.73 

4.53 

35.67 

26 

60.03 

43.51 

11.85 

4.58 

36.08 

27 

60.82 

44.08 

11.96 

4.62 

36.49 

28 

61.56 

44.62 

12.07 

4.67 

36.87 

29 

62.27 

45.13 

12.18 

4.71 

37.24 

30 

62.94 

45.62 

12.28 

4.75 

37.60 

31 

63.57 

46.08 

12.38 

4.79 

37.93 

32 

64.17 

46.51 

12.48 

4.82 

38.26 

33 

64.75 

46.93 

12.57 

4.86 

38.57 

34 

65.29 

47.32 

12.66 

4.89 

38.87 

35 

65.80 

47.70 

12.74 

4.92 

39.15 

36 

66.29 

48.05 

1Z82 

4.96 

39.43 

37 

66.76 

48.39 

1Z90 

4.98 

39.69 

38 

67.20 

48.70 

12.97 

5.01 

39.94 

39 

67.61 

49.01 

13.04 

5.04 

40.17 

40 

68.01 

49.29 

13.11 

5.07 

40.40 

MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  1996-97 
WINTER    SUMMER      WINTER    SUMMER  NON-FIRM 
TERM     ENERGY     ENERGY  CAPACITY  CAPACITY     ENERGY 


1 

39.47 

28.61 

7.87 

3.04 

23.60 

2 

44.83 

32.50 

8.06 

3.12 

24.21 

3 

48.36 

35.05 

8.26 

3.19 

24.85 

4 

48.46 

35.12 

8.46 

3.27 

25.52 

5 

46.83 

33.94 

8.65 

3.34 

26.33 

6 

45.21 

32.77 

8.84 

3.42 

26.82 

7 

44.66 

32.37 

9.02 

3.49 

27.13 

8 

44.PR 

32.10 

9.20 

3.55 

27.53 

9 

44.01 

31.90 

9.37 

3.62 

27.98 

10 

45.61 

33.06 

9.54 

3.69 

28.47 

11 

47.07 

34.11 

9.73 

3.76 

29.00 

12 

48.18 

34.92 

9.93 

3.84 

29.54 

13 

49.28 

35.72 

10.12 

3.91 

30.10 

14 

50.36 

36.50 

10.31 

3.99 

30.67 

15 

51.44 

37.28 

10.49 

4.06 

31.24 

16 

52.50 

38.06 

10.66 

4.12 

31.80 

17 

53.56 

38.82 

10.82 

4.18 

32.36 

18 

54.59 

39.57 

10.98 

4.24 

32.91 

19 

55.61 

40.31 

11.13 

4.30 

33.46 

20 

56.62 

41.04 

11.28 

4.36 

34.00 

21 

57.60 

41.75 

11.43 

4.42 

34.52 

22 

58.56 

42.45 

11.56 

4.47 

35.02 

23 

59.51 

43.13 

11.70 

4.52 

35.50 

24 

60.43 

43.80 

11.83 

4.57 

35.96 

25 

61.30 

44.43 

11.95 

4.62 

36.40 

26 

62.13 

45.03 

12.08 

4.67 

36.82 

27 

6Z91 

45.60 

12.19 

4.71 

37.23 

28 

63.65 

46.14 

12.30 

4.76 

37.62 

29 

64.36 

46.65 

12.41 

4.80 

37.99 

30 

65.03 

47.13 

12.52 

4.84 

38.35 

31 

65.66 

47.59 

12.62 

4.88 

38.70 

32 

66.27 

48.03 

12.71 

4.91 

39.03 

33 

66.84 

48.45 

12.80 

4.95 

39.34 

34 

67.39 

48.84 

12.89 

4.98 

39.64 

35 

67.90 

49.22 

12.98 

5.02 

39.93 

36 

68.39 

49.57 

13.06 

5.05 

40.21 

37 

68.86 

49.91 

13.14 

5.08 

40.47 

38 

69.30 

50.23 

13.21 

5.11 

40.72 

39 

69.72 

50.53 

13.28 

5.13 

40.96 

40 

70.12 

50.82 

13.35 

5.16 

41.19 

MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  1997-98 
WINTER    SUMMER      WINTER    SUMMER  NON-FIRM 
TERM     ENERGY     ENERGY  CAPACITY  CAPACITY     ENERGY 


1 

49.09 

35.58 

7.99 

3.09 

24.05 

2 

51.76 

37.52 

8.20 

3.17 

24.72 

3 

50.38 

36.52 

8.40 

3.25 

25.42 

4 

47.55 

34.47 

8.60 

3.32 

26.30 

5 

45.19 

32.75 

8.79 

3.40 

26.76 

6 

44.35 

32.15 

8.98 

3.47 

27.02 

7 

43.78 

31.73 

9.16 

3.54 

27.41 

8 

43.39 

31.45 

9.33 

3.61 

27.87 

9 

45.15 

32.73 

9.51 

3.68 

28.37 

10 

46.73 

33.87 

9.71 

3.75 

28.91 

11 

47.92 

34.73 

9.92 

3.83 

29.48 

12 

49.09 

35.58 

10.12 

3.91 

30.06 

13 

50.23 

36.41 

10.32 

3.99 

30.65 

14 

51.37 

37.24 

10.50 

4.06 

31.25 

15 

52.50 

38.06 

10.68 

4.13 

31.84 

16 

53.62 

38.86 

10.85 

4.19 

32.43 

17 

54.71 

39.66 

11.01 

4.26 

33.01 

18 

55.79 

40.44 

11.17 

4.32 

33.58 

19 

56.85 

41.20 

11.33 

4.38 

34.15 

20 

b/.88 

41.96 

11.48 

4.44 

34.70 

21 

58.90 

42.70 

11.62 

4.49 

35.22 

22 

59.90 

43.42 

11.76 

4.55 

35.73 

23 

60.88 

44.12 

11.90 

4.60 

36.21 

24 

61.80 

44.79 

12.03 

4.65 

36.67 

25 

62.67 

45.42 

12.16 

4.70 

37.12 

28 

63.50 

46.02 

12.28 

4.75 

37.55 

27 

64.28 

46.59 

12.40 

4.79 

37.96 

28 

65.03 

47.13 

12.51 

4.84 

38.35 

29 

65.74 

47.65 

12.62 

4.88 

38.73 

30 

66.41 

48.13 

12.73 

4.92 

39.10 

31 

67.05 

48.60 

12.83 

4.96 

39.44 

32 

67.65 

49.04 

12.93 

5.00 

39.78 

33 

68.23 

49.45 

13.02 

5.03 

40.10 

34 

68.78 

49.85 

13.11 

5.07 

40.40 

35 

69.30 

50.23 

13.19 

5.10 

40.69 

36 

69.79 

50.58 

13.28 

5.13 

40.97 

37 

70.26 

50.92 

13.36 

5.16 

41.24 

38 

70.70 

51.25 

13.43 

5.19 

41.50 

39 

71.12 

51.55 

13.50 

5.22 

41.74 

40 

71.52 

51.84 

13.57 

5.25 

41.97 

MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVELIZED  RATES 
ON-LINE  1998-99 


WINTER 

SUMMER 

WINIhR 

SUMMER  1 

SJON-FIRM 

FIM 

ENERGY 

ENERGY  ( 

CAPACITY  1 

CAPACITY 

ENERGY 

1 

52.88 

38.33 

8.13 

3.14 

24.61 

2 

49.42 

35.82 

8.35 

3.23 

25.33 

3 

45.33 

32.86 

8.55 

3.30 

26.30 

4 

42.44 

30.76 

8.74 

3.38 

26.71 

5 

41.60 

30.16 

8.93 

3.45 

26.89 

6 

41.08 

29.77 

9.12 

3.52 

27.25 

7 

40.74 

29.53 

9.29 

3.59 

27.71 

8 

42.88 

31.08 

9.48 

3.66 

28.23 

9 

44.74 

32.43 

9.68 

3.74 

28.79 

10 

46.11 

33.42 

9.90 

3.83 

29.38 

11 

47.43 

34.38 

10.11 

3.91 

29.99 

12 

48.71 

35.30 

10.32 

3.99 

30.61 

13 

49.97 

36.?? 

10.51 

4.06 

31.23 

14 

51.21 

37.12 

10.69 

4.13 

31.85 

15 

52.42 

37.99 

10.87 

4.20 

32.47 

16 

53.61 

38.85 

11.04 

4.2/ 

33.08 

17 

54.77 

39.70 

11.21 

4.33 

33.68 

18 

55.91 

40.52 

11.37 

4.39 

34.28 

19 

57.03 

41.33 

11.52 

4.45 

34.86 

20 

58.12 

42.13 

11.68 

4.51 

35.41 

21 

59.19 

42.90 

11.82 

4.57 

35.94 

22 

60.23 

43.66 

11.96 

4.62 

36.44 

23 

61.22 

44.37 

12.10 

4.68 

36.93 

24 

62.15 

45.05 

12.24 

4.73 

37.40 

25 

63.03 

45.69 

12.36 

4.78 

37.85 

26 

63.87 

46.29 

12.49 

4.83 

38.29 

27 

64.66 

46.87 

12.61 

4.87 

38.70 

28 

65.42 

47.41 

12.72 

4.92 

39.10 

29 

66.13 

47.93 

12.83 

4.96 

39.48 

30 

66.81 

48.43 

12.94 

5.00 

39.85 

31 

67.46 

48.89 

13.04 

5.04 

40.20 

32 

68.07 

49.34 

13.14 

5.08 

40.54 

33 

68.65 

49.76 

13.24 

5.12 

40.87 

34 

69.21 

50.16 

13.33 

5.15 

41.17 

35 

69.73 

50.54 

13.42 

5.19 

41.47 

36 

70.23 

50.90 

13.50 

5.22 

41.75 

37 

70.70 

51.25 

13.58 

5.25 

42.03 

38 

71.15 

51.57 

13.66 

5.28 

42.28 

39 

71.58 

51.88 

13.73 

5.31 

42.53 

40 

71.98 

52.17 

13.80 

5.33 

42.77 

MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  1999-00 


WINIbR 

SUMMER 

WINfTER 

SUMMER  NON-FIRM 

RM 

ENERGY 

ENERGY 

CAPACITY 

CAPACITY 

ENERGY 

1 

43.98 

31.88 

8.29 

3.20 

25.23 

2 

39.49 

28.62 

8.48 

3.28 

26.34 

3 

36.83 

26.69 

8.68 

3.35 

26.61 

4 

36.63 

26.55 

8.87 

3.43 

26.67 

5 

36.55 

26.49 

9.06 

3.50 

27.00 

6 

36.54 

26.48 

9.24 

3.57 

27.46 

7 

39.33 

28.51 

9.43 

3.64 

27.99 

8 

41.64 

30.18 

9.64 

3.73 

28.58 

9 

43.31 

31.40 

9.87 

3.81 

29.20 

10 

44.88 

32.53 

10.09 

3.90 

29.84 

11 

46.36 

33.60 

10.30 

3.98 

30.49 

12 

47.79 

34.64 

10.50 

4.06 

31.15 

13 

49.18 

35.65 

10.69 

4.13 

31.80 

14 

50.53 

36.63 

10.87 

4.20 

32.44 

15 

51.84 

37.58 

11.05 

4.27 

33.08 

16 

53.12 

38.50 

11.22 

4.34 

33.72 

17 

54.36 

39.40 

11.39 

4.40 

34.35 

18 

55.57 

40.28 

11.55 

4.47 

34.95 

19 

56.76 

41.14 

11.71 

4.53 

35.53 

20 

b/.91 

41.98 

11.87 

4.59 

36.08 

21 

59.03 

42.79 

12.01 

4.64 

36.62 

22 

60.09 

43.55 

12.16 

4.70 

37.13 

23 

61.09 

44.28 

12.30 

4.75 

37.62 

24 

62.03 

44.96 

12.43 

4.81 

38.09 

25 

62.93 

45.61 

12.56 

4.86 

38.55 

26 

63.78 

46.23 

12.69 

4.90 

38.99 

27 

64.58 

46.81 

12.81 

4.95 

39.41 

28 

65.35 

47.36 

12.92 

5.00 

39.81 

29 

66.07 

47.89 

13.04 

5.04 

40.20 

30 

66.76 

48.39 

13.15 

5.08 

40.57 

31 

67.41 

48.86 

13.25 

5.12 

40.93 

32 

68.03 

49.31 

13.35 

5.16 

41.27 

33 

68.62 

49.74 

13.45 

5.20 

41.59 

34 

69.18 

50.15 

13.54 

5.23 

41.91 

35 

69.72 

50.53 

13.63 

5.27 

42.21 

36 

70.22 

50.90 

13.71 

5.30 

42.49 

37 

70.70 

51.24 

13.79 

5.33 

42.77 

38 

71.15 

51.57 

13.87 

5.36 

43.03 

39 

71.58 

51.89 

13.94 

5.39 

43.28 

40 

71.99 

52.18 

14.01 

5.42 

43.52 

MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  200(>01 

WINTER  SUMMER  WINTER    SUMMER  NON-FIRM 

TERM  ENERGY  ENERGY  CAPACITY  CAPACITY     ENERGY 

1  33.21  24.07  8.37  3.24  26.53 

2  31.42  22.77  8.57  3.31  26.39 

3  32.35  23.45  8.77  3.39  26.23 

4  32.86  23.82  8.96  3.46  26.54 

5  33.22  24.08  9.14  3.53  27.01 

6  36.79  26.66  9.33  3.61  27.58 

7  39.60  28.70  9.56  3.69  28.19 

8  41.56  30.13  9.79  3.79  28.85 

9  43.35  31.42  10.02  3.87  29.53 

10  45.01  32.63  10.25  3.96  30.21 

11  46.60  33.77  10.46  4.04  30.90 

12  48.12  34.88  10.65  4.12  31.59 

13  49.58  35.94  10.84  4.19  32.26 

14  50.99  36.96  11.02  4.26  32.94 

15  52.36  37.95  11.20  4.33  33.60 

16  53.69  38.92  11.37  4.40  34.26 

17  54.99  39.85  11.54  4.46  34.89 

18  56.25  40.77  11.71  4.52  35.50 

19  57.47  41.66  11.87  4.59  36.08 

20  58.66  42.52  12.02  4.65  36.64 

21  59.78  43.33  12.17  4.70  37.17 

22  60.84  44.10  12.31  4.76  37.69 

23  61.84  44.82  12.45  4.81  38.19 

24  6Z79  45.51  12.59  4.87  38.66 

25  63.68  46.16  12.72  4.92  39.12 

26  64.54  46.78  1Z85  4.97  39.56 

27  65.34  47.36  12.97  5.01  39.99 

28  66.11  47.92  13.09  5.06  40.39 

29  66.83  48.44  13.20  5.10  40.78 

30  67.53  48.94  13.31  5.15  41.16 

31  68.18  49.42  13.42  5.19  41.52 

32  68.80  49.87  13.52  5.22  41.86 

33  69.40  50.30  13.61  5.26  42.19 

34  69.96  50.71  13.71  5.30  42.51 

35  70.49  51.09  13.80  5.33  42.81 

36  71.00  51.46  13.88  5.37  43.10 

37  71.48  51.81  13.96  5.40  43.38 

38  71.93  5Z14  14.04  5.43  43.64 

39  72.37  52.45  14.12  5.46  43.89 

40  72.78  52.75  14.19  5.48  44.14 


MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-LINE  2001-02 
WINTER    SUMMER      WINTER    SUMMER  NON-FIRM 
TERM     ENERGY     ENERGY  CAPACITY  CAPACITY     ENERGY 


1 

PR.29 

20.51 

8.46 

3.27 

25.23 

2 

30.63 

22.20 

8.66 

3.35 

25.06 

3 

31.46 

22.80 

8.85 

3.42 

25.51 

4 

31.94 

23.15 

9.03 

3.49 

26.12 

5 

36.31 

26.32 

9.22 

3.57 

26.79 

6 

39.54 

28.66 

9.46 

3.66 

27.49 

7 

41.68 

30.21 

9.71 

3.75 

28.22 

8 

43.60 

31.60 

9.95 

3.84 

28.95 

9 

45.35 

32.87 

10.19 

3.94 

29.70 

10 

47.01 

34.08 

10.40 

4.02 

30.43 

11 

48.60 

35.23 

10.60 

4.10 

31.16 

12 

50.13 

36.33 

10.79 

4.17 

31.88 

13 

51.59 

37.40 

10.98 

4.24 

32.59 

14 

53.02 

38.43 

11.16 

4.32 

33.29 

15 

54.40 

39.43 

11.34 

4.38 

33.99 

16 

55.75 

40.41 

11.52 

4.45 

34.65 

17 

57.06 

41.36 

11.69 

4.52 

35.29 

18 

58.34 

42.28 

11.85 

4.58 

35.90 

19 

59.58 

43.18 

12.01 

4.64 

36.49 

20 

60.74 

44.03 

12.17 

4.70 

37.05 

21 

61.84 

44.83 

12.32 

4.76 

37.59 

22 

62.88 

45.58 

12.46 

4.82 

38.11 

23 

63.87 

46.29 

12.61 

4.87 

38.61 

24 

64.80 

46.97 

12.74 

4.93 

39.09 

25 

65.69 

47.61 

12.87 

4.98 

39.55 

26 

66.53 

48.22 

13.00 

5.03 

40.00 

27 

67.33 

48.80 

13.12 

5.07 

40.43 

28 

68.09 

49.35 

13.24 

5.12 

40.84 

29 

68.81 

49.88 

13.36 

5.16 

41.23 

30 

69.50 

50.37 

13.47 

5.21 

41.61 

31 

70.15 

50.85 

13.57 

5.25 

41.97 

32 

70.77 

51.29 

13.68 

5.29 

42.32 

33 

71.36 

51.72 

13.77 

5.32 

42.65 

34 

71.92 

52.13 

13.87 

5.36 

42.97 

35 

72.45 

52.51 

13.96 

5.39 

43.28 

36 

72.95 

52.88 

14.04 

5.43 

43.57 

37 

73.43 

53.23 

14.13 

5.46 

43.85 

38 

73.89 

53.56 

14.20 

5.49 

44.11 

39 

74.32 

53.87 

14.28 

5.52 

44.37 

40 

74.73 

54.17 

14.35 

5.55 

44.61 

MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  2002-03 
WINTER    SUMMER      WINTER    SUMMER  NON-FIRM 
TERM     ENERGY     ENERGY  CAPACITY  CAPACITY     ENERGY 


1 

31.92 

23.14 

8.53 

3.30 

23.89 

2 

32.01 

23.20 

8.72 

3.37 

24.67 

3 

32.13 

23.29 

8.89 

3.44 

25.45 

4 

37.37 

27.09 

9.10 

3.52 

26.22 

5 

40.92 

29.66 

9.35 

3.61 

27.00 

6 

43.10 

31.24 

9.61 

3.72 

27.79 

7 

45.02 

32.64 

9.86 

3.81 

28.58 

8 

46.77 

33.90 

10.11 

3.91 

29.37 

9 

48.44 

35.11 

10.33 

3.99 

30.15 

10 

50.03 

36.26 

10.53 

4.07 

30.91 

11 

51.57 

37.38 

10.73 

4.15 

31.66 

12 

53.05 

38.45 

10.93 

4.22 

32.41 

13 

54.49 

39.50 

11.11 

4.30 

33.14 

14 

55.89 

40.51 

11.30 

4.37 

33.87 

15 

57.26 

41.51 

11.48 

4.44 

34.56 

16 

58.60 

42.48 

11.65 

4.50 

35.23 

17 

59.92 

43.43 

11.82 

4.57 

35.86 

18 

61.19 

44.35 

11.99 

4.63 

36.47 

19 

62.39 

45.22 

12.15 

4.70 

37.06 

20 

63.52 

46.04 

1Z31 

4.76 

37.62 

21 

64.59 

46.81 

12.46 

4.82 

38.17 

22 

65.60 

47.55 

1Z60 

4.87 

38.69 

23 

66.56 

48.25 

12.75 

4.93 

39.19 

24 

67.48 

48.91 

12.88 

4.98 

39.67 

25 

68.35 

49.54 

13.02 

5.03 

40.14 

28 

69.17 

50.14 

13.15 

5.08 

40.58 

27 

69.96 

50.71 

13.27 

5.13 

41.01 

28 

70.71 

51.25 

13.39 

5.18 

41.43 

29 

71.42 

51.76 

13.50 

5.22 

41.82 

30 

72.09 

52.26 

13.62 

5.26 

42.20 

31 

72.74 

52.72 

13.72 

5.30 

42.57 

32 

73.35 

53.17 

13.82 

5.34 

42.92 

33 

73.93 

53.59 

13.92 

5.38 

43.25 

34 

74.49 

53.99 

14.02 

5.42 

43.57 

35 

75.02 

54.37 

14.11 

5.45 

43.88 

36 

75.52 

54.74 

14.19 

5.49 

44.17 

37 

76.00 

55.08 

14.28 

5.52 

44.45 

38 

76.45 

55.41 

14.36 

5.55 

44.72 

39 

76.88 

55.72 

14.43 

5.58 

44.98 

40 

77.29 

56.02 

14.51 

5.61 

45.23 
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MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-UNE  2003-04 
WINTER    SUMMER      WINTER    SUMMER  NON-FIRM 
TERM     ENERGY     ENERGY  CAPACITY  CAPACITY     ENERGY 


1 

30.84 

22.35 

8.57 

3.31 

24.54 

2 

30.98 

22.45 

8.75 

3.38 

25.33 

3 

38.06 

27.58 

8.97 

3.47 

26.11 

4 

42.11 

30.52 

9.24 

3.57 

26.90 

5 

44.33 

32.13 

9.52 

3.68 

27.71 

6 

46.25 

33.52 

9.78 

3.78 

28.53 

7 

47.98 

34.78 

10.04 

3.88 

29.34 

8 

49.64 

35.98 

10.26 

3.97 

30.14 

9 

51.23 

37.13 

10.47 

4.05 

30.92 

10 

52.77 

38.25 

10.67 

4.12 

31.70 

11 

54.26 

39.33 

10.87 

4.20 

32.47 

12 

55.72 

40.39 

11.06 

4.28 

33.22 

13 

57.14 

41.42 

11.25 

4.35 

33.97 

14 

58.54 

42.43 

11.44 

4.42 

34.69 

15 

59.91 

43.42 

11.62 

4.49 

35.37 

16 

61.25 

44.39 

11.79 

4.56 

36.03 

17 

62.55 

45.34 

11.96 

4.62 

36.66 

18 

63.78 

46.23 

12.13 

4.69 

37.27 

19 

64.94 

47.07 

12.29 

4.75 

37.85 

20 

66.04 

47.87 

12.45 

4.81 

38.41 

21 

67.09 

48.63 

12.60 

4.87 

38.95 

22 

68.08 

49.34 

12.75 

4.93 

39.47 

23 

69.02 

50.03 

12.89 

4.98 

39.97 

24 

69.92 

50.68 

13.03 

5.04 

40.46 

25 

70.77 

51.29 

13.16 

5.09 

40.92 

26 

71.58 

51.88 

13.29 

5.14 

41.37 

27 

72.36 

52.45 

13.42 

5.19 

41.80 

28 

73.09 

52.98 

13.54 

5.23 

42.21 

29 

73.80 

53.49 

13.65 

5.28 

42.61 

30 

74.47 

53.97 

13.77 

5.32 

42.99 

31 

75.10 

54.44 

13.87 

5.36 

43.36 

32 

75.71 

54.88 

13.98 

5.40 

43.71 

33 

76.29 

55.30 

14.07 

5.44 

44.05 

34 

76.84 

55.70 

14.17 

5.48 

44.37 

35 

77.36 

56.08 

14.26 

5.51 

44.68 

36 

77.86 

56.44 

14.35 

5.55 

44.97 

37 

78.34 

56.78 

14.43 

5.58 

45.25 

38 

78.79 

57.11 

14.51 

5.61 

45.52 

39 

79.22 

57.42 

14.59 

5.64 

45.78 

40 

79.62 

57.71 

14.66 

5.67 

46.03 
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MPC 
R92  AVOIDED  COSTS 
MARCH  1992 

NOMINAL  LEVEUZED  RATES 
ON-LINE  2004-05 


WINIhR 

SUMMER 

WINTER 

SUMMER 

NON-FIRM 

RM 

ENERGY 

ENERGY 

CAPACITY  CAPACITY 

ENERGY 

1 

29.90 

21.67 

8.59 

3.32 

25.17 

2 

40.62 

29.44 

8.84 

3.42 

25.96 

3 

44.90 

32.55 

9.14 

3.53 

26.77 

4 

46.78 

33.91 

9.44 

3.65 

27.61 

5 

48.45 

35.12 

9.71 

3.75 

28.45 

6 

50.01 

36.25 

9.98 

3.86 

29.28 

7 

51.54 

37.36 

10.20 

3.94 

30.10 

8 

53.05 

38.45 

10.41 

4.03 

30.91 

9 

54.53 

39.53 

10.62 

4.10 

31.70 

10 

55.98 

40.58 

10.82 

4.18 

32.49 

11 

57.42 

41.62 

11.02 

4.26 

33.27 

12 

58.83 

42.64 

11.21 

4.33 

34.05 

13 

60.?? 

43.65 

11.40 

4.41 

34.78 

14 

61.60 

44.65 

11.58 

4.48 

35.49 

15 

62.95 

45.63 

11.76 

4.55 

36.17 

16 

64.27 

46.59 

11.94 

4.61 

36.81 

17 

65.52 

47.49 

12.11 

4.68 

37.44 

18 

66.70 

48.35 

12.28 

4.75 

38.04 

19 

67.82 

49.16 

12.44 

4.81 

38.62 

20 

68.88 

49.93 

12.60 

4.87 

39.18 

21 

69.89 

50.66 

12.75 

4.93 

39.72 

22 

70.86 

51.36 

12.90 

4.99 

40.24 

23 

71.78 

52.02 

13.04 

5.04 

40.74 

24 

72.65 

52.66 

13.18 

5.10 

41.23 

25 

73.49 

53.27 

13.32 

5.15 

41.69 

26 

74.?R 

53.84 

13.45 

5.20 

42.14 

27 

75.05 

54.39 

13.57 

5.25 

42.57 

28 

75.77 

54.92 

13.69 

5.29 

42.99 

29 

76.46 

55.42 

13.81 

5.34 

43.38 

30 

77.13 

55.90 

13.92 

5.38 

43.77 

31 

77.76 

56.36 

14.03 

5.42 

44.13 

32 

78.36 

56.79 

14.13 

5.46 

44.49 

33 

78.93 

57.21 

14.23 

5.50 

44.82 

34 

79.47 

57.60 

14.33 

5.54 

45.15 

35 

79.99 

57.98 

14.42 

5.57 

45.46 

36 

80.49 

58.34 

14.51 

5.61 

45.76 

37 

80.96 

58.68 

14.60 

5.64 

46.04 

38 

81.41 

59.01 

14.68 

5.67 

46.31 

39 

81.83 

59.31 

14.75 

5.70 

46.57 

40 

82.24 

59.61 

14.83 

5.73 

46.82 
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M  PC 
RgS  AVOIDED  COSTS 
MARCH  1992 


MCOC^ 


1 1 .23% 


NOMINAL  ANNUAL  RATES 


YEAR 

WINTER 

SUMMER 

WINTER 

SUMMER  NON-FIRM 

NOMINAL 

NOMINAL 

DRI  GNP 

BEGIN  7 

ENERGY 

ENERGY 

CAPACITY 

CAPACITY 

ENERGY 

TERM 

APVF 

UCRF  DEFLATOR 

1.028 

1.028 

1993 

28.87 

20.92 

7.61 

2.94 

20.4 

1 

0.899 

1.112 

1.027 

1.056 

1994 

30.67 

22.23 

7.97 

3.08 

22.8 

2 

0.808 

0.586 

1.029 

1.086 

1995 

36.07 

26.15 

8.52 

3.29 

26.0 

3 

0.727 

0.411 

1.030 

1.119 

1996 

45.66 

33.10 

9.11 

3.52 

27.3 

4 

0.653 

0.324 

1.034 

1.157 

1997 

58.78 

42.61 

9.57 

3.70 

28.8 

5 

0.587 

0.272 

1.035 

1.198 

1998 

65.54 

47.51 

10.08 

3.90 

30.5 

6 

0.528 

0.238 

1.035 

1.239 

1999 

56.47 

40.93 

10.65 

4.11 

32.4 

7 

0.475 

0.214 

1.036 

1.284 

2000 

44.30 

32.11 

11.17 

4.32 

35.4 

8 

0.427 

0.196 

1.039 

1.334 

2001 

39.25 

28.45 

11.73 

4.53 

35.0 

9 

0.384 

0.182 

1.040 

1.387 

2002 

46.10 

33.42 

12.32 

4.76 

34.5 

10 

0.345 

0.171 

1.041 

1.444 

2003 

46.37 

33.61 

12.89 

4.98 

36.9 

11 

0.310 

0.163 

1.041 

1.504 

2004 

46.81 

33.93 

13.45 

5.20 

39.4 

12 

0.279 

0.156 

1.041 

1.565 

2005 

82.23 

59.60 

14.26 

5.51 

42.0 

13 

0.251 

0.150 

2006 

86.04 

62.36 

15.41 

5.96 

44.9 

14 

0.225 

0.145 

2007 

84.18 

61.01 

16.51 

6.38 

48.1 

15 

0.203 

0.141 

2008 

89.60 

64.95 

17.43 

6.74 

51.4 

16 

0.182 

0.137 

2009 

95.22 

69.02 

18.52 

7.16 

54.9 

17 

0.164 

0.134 

2010 

101.93 

73.88 

19.14 

7.40 

58.5 

18 

0.147 

0.132 

2011 

108.93 

78.95 

19.90 

7.69 

62.2 

19 

0.132 

0.129 

2012 

116.13 

84.17 

20.90 

8.08 

66.2 

20 

0.119 

0.127 

2013 

123.82 

89.75 

21.94 

8.48 

70.5 

21 

0.107 

0.126 

2014 

132.02 

95.69 

23.04 

8.91 

75.1 

22 

0.096 

0.124 

2015 

140.77 

102.04 

24.19 

9.35 

80.0 

23 

0.086 

0.123 

2016 

150.12 

108.81 

25.40 

9.82 

84.0 

24 

0.078 

0.122 

2017 

160.09 

116.04 

26.67 

10.31 

88.2 

25 

0.070 

0.121 

2018 

170.73 

123.75 

28.01 

10.83 

92.6 

26 

0.063 

0.120 

2019 

181.30 

131.41 

29.41 

11.37 

97.2 

27 

0.056 

0.119 

2020 

18937 

137.26 

30.88 

11.93 

102.1 

28 

0.051 

0.118 

2021 

197.81 

143.38 

32.42 

12.53 

107.2 

29 

0.046 

0.118 

2022 

206.64 

149.78 

34.04 

13.16 

112.6 

30 

0.041 

0.117 

2023 

215.86 

156.46 

35.74 

13.82 

118.2 

31 

0.037 

0.117 

2024 

225.51 

163.46 

37.53 

14.51 

124.1 

32 

0.033 

0.116 

2025 

235.60 

170.77 

39.41 

15.23 

130.3 

33 

0.030 

0.116 

2026 

246.15 

178.41 

41.38 

15.99 

136.8 

34 

0.027 

0.115 

2027 

257.17 

186.41 

43.45 

16.79 

143.7 

35 

0.024 

0.115 

2028 

268.71 

194.77 

45.62 

17.63 

150.9 

36 

0.022 

0.115 

2029 

280.77 

203.51 

47.90 

18.51 

158.4 

37 

0.019 

0.115 

2030 

293.38 

212.65 

50.30 

19.44 

166.3 

38 

0.018 

0.114 

2031 

306.57 

222.21 

52.81 

20.41 

174.6 

39 

0.016 

0.114 

2032 

320.37 

232.21 

55.45 

21.43 

183.4 

40 

0.014 

0.114 

2033 

334.80 

242.67 

58.22 

22.50 

192.5 

2034 

349.89 

253.61 

61.13 

23.63 

202.2 

2035 

365.67 

265.05 

64.19 

24.81 

212.3 

2036 

382.18 

277.01 

67.40 

26.05 

222.9 

2037 

399.45 

289.53 

70.77 

27.35 

234.0 

2038 

417.52 

302.63 

74.31 

28.72 

245.7 

2039 

436.42 

316.33 

78.02 

30.16 

258.0 

2040 

456.19 

330.66 

81.93 

31.67 

270.9 

2041 

476.87 

345.65 

86.02 

33.25 

284.5 

2042 

498.51 

361.33 

90.32 

34.91 

298.7 

2043 

521.15 

377.74 

94.84 

36.66 

313.6 

2044 

544.84 

394.91 

99.58 

38.49 

329.3 

2045 

569.62 

412.87 

104.56 

40.42 

345.8 

2046 

595.55 

431.67 

109.79 

42.44 

363.0 

2047 

622.69 

451.34 

115.28 

44.56 

381.2 

2048 

651.08 

471.92 

121.04 

46.79 

400.3 

2049 

680.79 

493.45 

127.09 

49.12 

420.3 

2050 

711.88 

515.99 

133.45 

51.58 

441.3 

Seasonally  dltfereniiated  values  from  WP  '1 992  Resource  olan 
avoided  costs  February  1 992"  attached. 
Energy:  •1.2243  =  wnt  &  .8874-smr  (MPSC  Order5484r) 
Capacity:  '.564/4  =  wnt&  *.436/8=smr  (MPSC  Ordsr5484r) 
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AVCRFP 


THE  MONTANA  POWER  COMPANY 
AVOIDED  COSTS  FOR: 
1992  RESOURCE  PLAN 
FEBRUARY  1992 


PAGE  1 


PROMOD/CER  RATE  DATA 


(1) 

(2) 

(3) 

(4) 

(5) 

BASE  CASE 

CHANGE 

20MWQF 

CAPACITY 

ENERGY 

YEAR 

TOTAL 

CASE  TOTAL 

AVOIDED 

RATE 

RATE 

BEGIN? 

REV  REQ 

REV  REQ 

REV  REQ 

$/KW/YR 

MIL/KWH 

1992 

NA 

NA 

NA 

52.8 

21.96 

1993 

NA 

NA 

NA 

54.0 

23.58 

1994 

NA 

NA 

NA 

56.5 

25.05 

1995 

NA 

NA 

NA 

60.4 

29.47 

1996 

NA 

NA 

NA 

64.6 

37.30 

1997 

NA 

NA 

NA 

67.9 

48.01 

1998 

NA 

NA 

NA 

71.5 

53.53 

1999 

NA 

NA 

NA 

75.5 

46.12 

2000 

NA 

NA 

NA 

79.2 

36.18 

2001 

NA 

NA 

NA 

83.2 

32.06 

2002 

NA 

NA 

NA 

87.4 

37.66 

2003 

NA 

NA 

NA 

91.4 

37.88 

2004 

NA 

NA 

NA 

95.4 

38.23 

2005 

NA 

NA 

NA 

101.1 

67.16 

2006 

NA 

NA 

NA 

109.3 

70.27 

2007 

NA 

NA 

NA 

115.5 

52.63 

2008 

NA 

NA 

NA 

120.4 

55.41 

2009 

NA 

NA 

NA 

127.5 

58.00 

2010 

NA 

NA 

NA 

133.6 

60.95 

2011 

NA 

NA 

NA 

138.4 

64.27 

2012 

NA 

NA 

NA 

144.7 

67.59 

2013 

NA 

NA 

NA 

151.9 

70.97 

2014 

NA 

NA 

NA 

159.5 

74.52 

2015 

NA 

NA 

NA 

167.5 

78.24 

2016 

NA 

NA 

NA 

175.9 

82.16 

2017 

NA 

NA 

NA 

184.7 

86.26 

2018 

NA 

NA 

NA 

193.9 

90.58 

2019 

NA 

NA 

NA 

203.6 

95.11 

2020 

NA 

NA 

NA 

213.8 

99.86 

2021 

NA 

NA 

NA 

224.5 

104.85 

2022 

NA 

NA 

NA 

235.7 

110.10 

2023 

NA 

NA 

NA 

247.5 

115.60 

2024 

NA 

NA 

NA 

259.8 

121.38 

2025 

NA 

NA 

NA 

272.8 

127.45 

2026 

NA 

NA 

NA 

286.5 

133.82 

(1)-(5):  See  attached  worksheet  "CER  DATA  WORKSHEET" for  '92-'06. 
See  attached  worksheefCOMBINED  CYCLE  VS  COAL  COSTS"  for  '07-'26. 
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CMBVSCL 


MFC 
COMBINED  CYCLE  VS  COAL  COSTS 


COMBI^ED  CYCLE  UNITS 
FIXED   VARIABLE         TOTAL 
COSTS        COSTS        COSTS 
@4.0%         @5.5%      @75%LF 


PULVERIZED  COAL  UNIT 
FIXED  VARIABLE         TOTAL 
COSTS        COSTS        COSTS 
@4.0%         @3.3%      @75%LF 


BPANR  RESIDUAL 

LOWEST  CAPACITY      ENERGY 

COST  COST         VALUE 


1 

1991 

95.76 

18.55 

33.13 

197.00 

22.52 

52.50 

33.13 

52.8 

25.09 

2 

1992 

99.59 

19.57 

34.73 

204.88 

23.26 

54.45 

34.73 

52.8 

2669 

3 

1993 

103.57 

2065 

36.41 

213.08 

24.03 

56.46 

36.41 

54.0 

28.19 

4 

1994 

107.72 

21.78 

38.18 

221.60 

24.82 

58.55 

38.18 

56.5 

29.58 

5 

1995 

112.03 

22.98 

40.03 

230.46 

25.64 

60.72 

40.03 

60.4 

30.84 

6 

1996 

116.51 

24.24 

41.98 

239.68 

26.49 

62.97 

41.98 

64.6 

32.14 

7 

1997 

121.17 

25.58 

44.02 

249.27 

27.36 

65.30 

44.02 

67.9 

33.69 

B 

1998 

126.01 

26.98 

46.16 

259.24 

28.27 

67.72 

46.16 

71.5 

35.28 

9 

1999 

131.05 

28.47 

48.42 

269.61 

29.20 

70.24 

4842 

75.5 

36.92 

10 

2000 

136.30 

30.03 

50.78 

280.39 

30.16 

72.84 

50.78 

79.2 

38.72 

11 

2001 

141.75 

31.69 

53.26 

291.61 

31.16 

75.54 

53.26 

63.2 

40.60 

12 

2002 

147.42 

33.43 

55.87 

303.27 

32.19 

78.35 

55.87 

87.4 

42.56 

13 

2003 

153.31 

35.27 

58.60 

31540 

33.25 

81.26 

58.60 

91.4 

4469 

14 

2004 

159.45 

37.21 

61.48 

328.02 

34.35 

84.27 

61  48 

954 

46.96 

15 

2005 

165.83 

39.25 

64.49 

341.14 

35.48 

87.40 

64.49 

101.1 

49.11 

16 

2006 

172.46 

41.41 

67.66 

354.79 

36.65 

90.65 

67.66 

109.3 

51.03 

17 

2007 

179.36 

43.69 

70.99 

368.98 

37.86 

94.02 

7099 

115.5 

5263 

18 

2008 

186.53 

46.09 

74.48 

383.74 

39.11 

97.52 

74.48 

120.4 

55.41 

19 

2009 

193.99 

48.63 

78.16 

399.09 

40.40 

101.14 

78.16 

127.5 

58.00 

20 

2010 

201.75 

51.30 

82.01 

415.05 

41.73 

104.91 

82.01 

133.6 

60.95 

21 

2011 

209.82 

54.12 

86.06 

431.65 

43.11 

108.81 

86.06 

138.4 

64.27 

22 

2012 

218.21 

57.10 

90.32 

448.92 

44.53 

112.86 

90.32 

144.7 

67.59 

23 

2013 

226.94 

60.24 

94.78 

466.87 

46.00 

117.06 

94.78 

151.9 

70.97 

24 

2014 

236.02 

63.56 

99.48 

485.55 

47.52 

121.42 

99.48 

159.5 

74.52 

25 

2015 

245.46 

67.05 

104.41 

504.97 

49.09 

125.95 

104.41 

167.5 

78.24 

26 

2016 

255.28 

70.74 

109.59 

525.17 

50.71 

130.64 

109.59 

175.9 

52.16 

27 

2017 

265.49 

74.63 

115.04 

546.18 

52.38 

135.51 

115.04 

184.7 

86.26 

28 

2018 

276.11 

78.73 

120.76 

568.02 

54.11 

140.57 

120.76 

193.9 

90.58 

29 

2019 

287.16 

83.06 

126.77 

590.74 

55.90 

145.81 

126.77 

203.6 

95.11 

30 

2020 

298.64 

87.63 

133.09 

614.37 

57.74 

151.25 

133.09 

213.8 

99.86 

31 

2021 

310.59 

92.45 

139.73 

638.95 

59.65 

156.90 

139.73 

224.5 

104.85 

32 

2022 

323.01 

97.54 

146.70 

664.51 

61.61 

162.76 

146.70 

235.7 

110.10 

33 

2023 

335.93 

102.90 

154.03 

691.09 

63.65 

168.84 

154.03 

247.5 

115.60 

34 

2024 

349.37 

108.56 

161.74 

718.73 

65.75 

175.14 

161.74 

259.9 

121.38 

35 

2025 

363.34 

114.53 

169.84 

747.48 

67.92 

181.69 

169.84 

272.9 

127.45 

36 

2026 

377.88 

120.83 

178.35 

777.38 

70.16 

188.48 

178.35 

286.5 

133.82 

37 

2027 

392.99 

127.48 

187.29 

808.47 

72.47 

195.53 

187.29 

300.8 

141.51 

38 

2028 

408.71 

134.49 

196.70 

840.81 

74.87 

202.84 

196.70 

315.9 

148.62 

39 

2029 

425.06 

141.89 

206.58 

874.45 

77.34 

210.43 

206.58 

331.7 

156.10 

40 

2030 

442.06 

149.69 

216.97 

909.42 

79.89 

218.31 

216.97 

348.2 

163.97 

-rts€ 
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Attachment  F  -  EEAF  Impact 


MEMORANDUM 

TO   : 

File 

FROM: 

John 

Leland 

DATE: 

July 

29,  1992 

RE   : 

EEAF 

Impact 

This  memorandum  provides  a  discussion  of  the  static  and  dynamic 
analysis  concerning  EEAF  impact  on  resource  choice. 

Static  Analysis 

The  objective  of  the  static  analysis  was  to  analyze  the  bid 
resources  and  screen  out  resources  based  on  a  screening  ratio  which 
included  an  environmental  externality  adjustment  factor  (EEAF) . 
The  EEAF  was  developed  using  an  environmental  matrix.  EEAFs  were 
developed  using  the  following  criteria. 

>  No  EEAF:   EEAF  for  all  resource  was  set  equal  to  1.000. 

>  MPC  EEAF:  MFC's  environmental  externality  matrix  was  used  to 
identify  the  environmental  externality  impact  for  each 
resource.  The  result  of  the  matrix  analysis  was  pro-rated  to 
a  1.000  to  1.150  scale.  The  1.150  was  equated  to  a  generic 
pulverized  coal  unit  before  the  1990  clean  air  act 
requirements.  EEAF's  of  less  than  1.000  or  greater  than  1.150 
were  possible. 

>  "NY"  EEAF:  All  non-air  environmental  externality  impacts  were 
evaluated  through  MFC's  environmental  externality  matrix.  The 
impacts  to  air  were  set  equal  to  the  New  York's  adders.  The 
"NY"  EEAF  was  computed  as  the  ratio  of  the  adjusted  bid  price 
divided  by  the  original  bid  price.  The  adjusted  bid  price  is 
the  original  bid  price  times  the  non-air  EEAF  plus  the  New 
York  air  adders. 

The  MPC  EEAF  and  the  "NY"  EEAF  are  displayed  on  attachment  1.  A 
plus  sign  in  the  column  labeled  "+  Selected"  identify  the  resources 
that  passed  the  static  screen.  The  EEAF  percent  difference  from 
the  MFC  EEAF  to  the  "NY"  EEAF  can  be  seen  in  the  far  right  column. 
A  summary  of  the  data  shown  on  attachment  1  is  displayed  in  the 
graph  below.  The  x  and  y  axis  in  the  graph  represent  the  weighted 
MPC  EEAF  and  weighted  "NY"  EEAF,  respectively.  For  each  type  of 
generating  facility  (coal  gas,  waste  coal,  etc.)  the  MPC  and  "NY" 
EEAF  value  are  plotted  against  the  x  and  y  axis,  respectively,  and 
marked  by  a  label.  The  B  or  P  in  the  label  represent  base  load  or 
peaking  resource,  respectively.  Thus,  the  base  load  waste  coal 
project  with  a  MPC  EEAF  of  1.087  and  "NY"  EEAF  of  1.165  is 
represented  by  the  label  B8  on  the  graph.  If  no  change  from  MFC 
EEAF  to  the  "NY"  EEAF  occurred,  the  resource  label  is  plotted  on 
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the  line  running  from  the  lower  left  corner  toward  the  upper  right 
corner.  Therefore,  the  further  the  resource  label  is  from  the  "no 
change"  line  the  greater  the  change  between  MFC's  and  "NY"  EEAFs. 
Examination  of  the  graph  reveals  that  the  resources  which  use 
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coal  as  their  fuel  (B7,  B8,  B9,  BIO)  have  the  greatest  EEAF 
increase  while  hydro,  surplus  and  demand  side  resource  (Bl,  PI,  P2, 
DSM)  have  the  least  change. 

Using  the  three  different  EEAF's,  three  screening  ratios  for  each 
project  were  computed  using  the  following  formula. 

Benefit  *  Loss  Adjustment    +    Dispatch  Benefit 
Bid  Price  *  EEAF    +  Debt  Equivalent  Equity 

Attachment  2  displays  the  screening  ratios  for  each  project  that 
were  computed  using  the  three  EEAFs.  MFC's  EEAF  was  used  to  select 
the  resources  that  passed  the  static  analysis  and  is  shown  in  the 
column  labeled  "With  MFC  EEAF" .  A  close  examination  of  this  table 
indicates  that  the  same  resources  would  have  been  selected  under 
any  EEAF  used.  That  is,  a  different  level  of  EEAF  wouldn't  have 
changed  MFC's  selection  criteria  of  identifying  a  wide  variety  of 
resource  technologies,  fuel,  size  and  life. 
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Dynamic  Analysis 

The  objectiye  of  the  dynamic  analysis  was  to  use  the  resource  that 
passed  the  static  analysis  and  MFC's  existing  resources  to  build 
resource  plans  that  meet  our  customers  forecast  need  for 
electricity.  Attachment  3  displays  the  results  of  the  dynamic 
analysis.  The  columns  with  the  heading  "2030"  represent  the 
societal  cost  of  the  resource  plan  in  total  present  yalue  dollars 
and  leyelized  dollars.  The  following  pictorial  summarizes  the 
resource  changes  starting  with  the  No  EEAF  plans  to  the  MFC  EEAF 
plans  to  the  "NY"  EEAF  resource  plans  as  a  result  of  different  EEAF 
values. 


Resource  Changes 


No  EEAF  Flans 
Plan  2  


Plan  4 


Plan  7 


Plan  60 


MFC  EEAF  Plans 

■>Plan  2 

-no  change 


->Flan  4 

-no  change 


•>Plan  7 

-no  change 


■>Plan  56  — 
-no  change 


"NY"  EEAF  Plans 
■>Plan  2 
-no  change 

->Plan  20 
-C  eliminated 
-Bird  peaking  to  firming 
-T.Falls  3yr  earlier 
-Basin  lyr  earlier 

->Plan  11 
-C  eliminated 
-Bird  peaking  to  firming 
-Ryan  2  yrs  earlier 
-Basin  lyr  earlier 

■>Plan  23 
-C  eliminated 
-B  included 

-Bird  firming  included 
-T.Falls  3yr  later 


Plan  82 


■>Plan  124 

-B  eliminated 
-C  eliminated 
-Basin  included 
-Westmoreland  lyr  earlier 


>Plan  105 
-no  change 


Plan  64 


•>Plan  92 >Plan  79 

-C  eliminated  -no  change 

-Ryan  eliminated 
-T.Falls  included 
-Basin  included 


This  table  clearly  shows  that  as  the  EEAF  yalue  increased  resource 
C  is  replaced  by  alternative  resources.  In  the  Plan  64  sequence, 
Ryan  is  probably  replaced  in  resource  plan  92  because  of  energy 
need  created  when  C  is  eliminated  and  not  because  of  a  different 


eeaf .wpt 


Page  3 


EEAF. 

Conclusion 

The  conclusion  from  this  analysis  are  as  follows. 

>  The  same  set  of  resources  would  have  been  selected  in  the 
static  analysis  and  passed  to  the  dynamic  analysis. 

>  In  the  dynamic  analysis,  the  selection  of  resource  C  (i.e. 
Stone  Container  proposal  DSM2)  is  sensitive  to  increased  EEAF 
value. 
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EEAF  Difference 


%  Difference 

From  MPC 

To"NY" 

MPC 

EEAP 

"NY" 
EEAP 

+ 
Selected 

BID  # 

MW 

B 
A 

COAL  GAS 

1 

80 

1.092 

1.140 

+ 

4.4% 

WASTE  COAL 

68A 

92 

1.083 

1.176 

8.5% 

S 

68C 

158 

1.077 

1.146 

6.4% 

E 

6fiB 

125 

1.083 

1.155 

6.6% 

45 

40 

1.095 

1.185 

8.3% 

L 

44 

40 

1.125 

1.213 

7.8% 

0 

43 

40 

1.104 

1.178 

6.7% 

A 
D 

Wei  Avg 

1.087 

1.165 

7.2% 

COAL+NG 

fiSR 

194 

1.075 

1.175 

9.3% 

65C 

227 

1.075 

1.168 

8.7% 

Wei  Avg 

1.075 

1.171 

8.9% 

COAL 

65A 

161 

1.082 

1.198 

+ 

10.8% 

COGEN:NG 

C 

38 

1.023 

1.181 

+ 

15.4% 

21 

115 

1.042 

1.062 

Z0% 

55 

121 

1.130 

1.146 

1.4% 

12B 

42 

1.054 

1.081 

Z6% 

54 

113 

1.097 

1.111 

1.2% 

40 

140 

1.047 

1.064 

1.6% 

28 

129 

1.027 

1.057 

+ 

2.9% 

56 

114 

1.069 

1.083 

1.3% 

4 

111 

1.044 

1.060 

1.5% 

Wei  Avg 

1.062 

1.087 

2.3% 

COGEN:  STEAM 

B 

15 

1.019 

1.029 

+ 

1.0% 

COGEN:COKE 

35A 

68 

1.065 

1.106 

+ 

3.9% 

COGEN; COAL 

13 

125 

1.090 

1.148 

i           5.4%  1 

NATURAL  GAS 

66A 

92 

1.044 

1.063 

+ 

1.8% 

66C 

158 

1.044 

1.066 

-      Z1% 

66B 

125 

1.044 

1.064 

1.9% 

69 

94 

1.046 

1.065 

1.8% 

30B 

156 

1.058 

1.074 

1.5% 

31 B 

156 

1.043 

1.059 

1.5% 

3GA 

156 

1.058 

1.074 

1.5% 

31A 

156 

1.043 

1.059 

1.5% 

Wei  Avg 

1.048 

1.066 

1.7% 

HYDRO  FIRM. 

BDb 

60 

1.029 

1.087 

+ 

5.7% 

HYDRO 

14 

5 

0.999 

0.999 

+ 

0.0% 

TFa 

14 

1.004 

1.004 

+ 

0.0% 

Wei  Avg 

1.003 

1.003 

0.0% 

SURPLUS 

33A 

114 

1.000 

1.000 

0.0% 

P 

WINTER  DELIV 

6A 

98 

1.000 

1.000 

+ 

0.0% 

E 

338 

114 

1.000 

1.000 

0.0% 

A 
K 

Wei  Avg 

1.000 

1.000 

0.0% 

EXCHANGE 

IXA 

50 

1.000 

1.000 

+ 

0.0% 

1 

IXB 

76 

1.000 

1.000 

+ 

0.0% 

N 

AEX 

50 

1.000 

1.000 

0.0% 

G 

Wei  Avg 

1.000 

1.000 

0.0% 

NG 

BDa 

60 

1.047 

1.084 

+ 

3.5% 

WEST 

33 

1.026 

1.049 

+ 

Z2% 

CT 

42 

1.081 

1.084 

0.3% 

Wei  Avg 

1.052 

1.075 

Z2% 

HYDRO 

RYN 

43 

1.021 

1.021 

+ 

0.0% 

TFd 

41 

1.0O4 

1.004 

+ 

0.0% 

38 

100 

0.999 

0.999 

+ 

0.0% 

Wei  Avg 

1.005 

1.005 

0.0% 

D 

DEMAND-SIDE 

2$A 

116 

1.000 

1.000 

+ 

0.0% 

S 

4S 

89 

1.000 

1.000 

+ 

0.0% 

M 

4A 

140 

1.000 

1.000 

+ 

0.0% 

A 

2 

1.000 

1.000 

0.0% 

Wei  Avj 

1.000 

1.000 

0.0% 
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Static  Screening  Ratio 


[ 

Screening  Ratio               | 

Percent  Difference     | 

MW 

No 
EEAF 

With 
MFC  EEAF 

With 
"NY- EEAF 

+ 
Selected 

From  No 
ToMPC 

FromMPC 

BID  « 

B 
A 

COAL  GAS 

1 

80 

1.61 

1.48 

1.42 

+ 

-7.8% 

-3.9% 

WASTE  COAL 

esA 

92 

1.04 

0.98 

0.92 

-5.9% 

-62% 

S 

68C 

158 

1.08 

1.02 

0.97 

-5.7% 

-4.8% 

E 

fifiR 

125 

1.05 

0.99 

0.94 

-6.0% 

-4.9% 

45 

40 

1.10 

1.02 

0.96 

-72% 

-6.4% 

L 

44 

40 

1.07 

0.97 

0.91 

-9.0% 

-6.0% 

0 

43 

40 

0.91 

0.84 

0.80 

-7.5% 

-5.1% 

A 
D 

W«i  Avg 

1.05 

0.99 

0.93 

-6.3% 

-5.4% 

COAL+NG 

65B 

194 

1.18 

1.11 

1.04 

-5.4% 

•6.7% 

65C 

227 

1.19 

1.12 

1.05 

-5.5% 

-6.4% 

Wei  Avg 

1.18 

1.12 

1.05 

-5.4% 

-6.5% 

COAL 

65A 

161 

1.15 

1.09 

1.00 

+ 

-5.9% 

-7.7% 

COGEN:NG 

C 

38 

1.41 

1.38 

121 

-1- 

-Zl% 

-124% 

21 

115 

1.05 

1.02 

1.00 

-3.4% 

-1.6% 

55 

121 

1.01 

0.91 

0.90 

-9.9% 

-12% 

128 

42 

0.95 

0.91 

0.89 

-4.4% 

-21% 

54 

113 

0.98 

0.90 

0.89 

-7.6% 

-1.1% 

40 

140 

1.00 

0.96 

0.95 

-4.1% 

-1.5% 

28 

129 

1.11 

1.08 

1.05 

-1- 

-25% 

-26% 

56 

114 

1.04 

0.98 

0.97 

-6.1% 

-12% 

4 

111 

0.97 

0.93 

0.92 

-3.8% 

-1.4% 

Wei  Avg 

1.04 

0.98 

0.96 

-5.0% 

-22% 

COGEN:  STEAM 

B 

15 

1.39 

1.37 

1.36 

+ 

-1.7% 

-0.9% 

COGENiCOKE 

35A 

68 

1.26 

1.19 

1.15 

+ 

-5.6% 

-3.4% 

COGEN:  COAL 

13 

125 

1.11 

1.04 

1.00 

-6.5% 

-4.1% 

NATURAL  GAS 

66A 

92 

1.20 

1.15 

1.14 

+ 

-3.6% 

-1.5% 

66C 

158 

1.15 

1.11 

1.09 

-3.6% 

-1.8% 

668 

125 

1.09 

1.05 

1.04 

-3.5% 

-1.5% 

69 

94 

1.04 

1.00 

0.99 

-3.8% 

-1.5% 

308 

156 

1.00 

0.95 

0.94 

^.7% 

-1.3% 

318 

156 

1.00 

0.96 

0.95 

-3.5% 

-1.3% 

30A 

156 

0.92 

0.88 

0.87 

■A.2P/0 

-1.2% 

31A 

156 

0.92 

0.89 

0.88 

-3.2% 

-12% 

Wei  Avg 

1.03 

0.99 

0.98 

-3.8% 

-1.4% 

HYDRO  FIRM. 

BDb 

60 

1.37 

1.33 

126 

+ 

-2.8% 

-5.4% 

HYDRO 

14 

5 

1.09 

1.09 

1.09 

+ 

0.1% 

0.0% 

TFa 

14 

1.43 

1.42 

1.42 

+ 

-0.4% 

0.0% 

Wei  Avg 

1.34 

1.33 

1.33 

-0.3% 

0.0% 

SURPLUS 

33A 

114 

1            1.00 

1.00 

1.00 

1 

0.0% 

0.0% 

P 

WINTER  DELIV 

6A 
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One  Main  Place,  Suite  900 

101  S.W.  Main  Street 

Portland.  OR  97204 

503-222-9480  Office 

503-799-3400  Cellular 

503-222-9668  Fax 


Julys.  1992 


Tom  Worring 
Montana  Power  Company 
40  East  Broadway 
Butte,  MT  59701 

Dear  Tom: 


Attached  is  my  evaluation  of  Montana  Power  Company's  (MPC's) 
resource  bid  evaluation  process.  MPC's  evaluation  of  bid  resources 
relies  on  the  methodologies  and  models  that  MPC  uses  in  your 
Integrated  Least  Cost  Resource  Planning  process.  The  company's  plan 
provides  a  good  benchmark  for  evaluating  future  resource  alternatives. 
MPC's  least  cost  plan  provides  the  analytic  foundation  for  this  bid 
evaluation  process. 

MPC's  quantitative  analysis  is  the  backbone  of  the  bid  evaluation  process. 
This  analysis  is  based  on  technical,  economic  and  environmental  information 
submitted  by  developers  or  developed  in  MPC's  planning  process.   However, 
the  staff  is  cognizant  and  sensitive  to  the  fact  that  quantitative  analysis 
cannot,  and  should  not,  be  the  only  factor  in  the  final  decision.   It  is  for  this 
reason  that  all  resources  are  being  evaluated  on  both  quantitative  and 
subjective  attributes.   Decision  makers  must  make  tradeoffs  between 
competing  attributes  using  their  judgment. 

This  review  found  a  highly  competent  and  conscientious  technical  staff 
engaged  in  a  very  thorough,  objective  and  fair  resource  evaluation  process.  In 
most  cases  the  staff  have  been  reluctant  to  rejea  resources  because  any 
particular  resource  might  have  something  unique  to  offer  MPC.  Most 
resources  were  analyzed  in  greater  detail  to  determine  if  there  were  any 
conditions  under  which  a  resource  could  compete.  MPC's  staff  have  used 
their  technical  judgment  in  very  limited  ways.  Staff  often  chose  to  include 
resources  that  failed  to  meet  pre-established  screening  criteria.  Staff 
overruled  quantitative  screening  criteria  when  they  appeared  to  miss 
important  resource  charaaeristics. 


The  bid  evaluation  process  was  not  complete  during  this  review.  The  staff 
planned  to  conduct  additional  analysis  of  risks,  uncertainties  and  non- 
quantitative  factors  to  provide  decision  makers  a  comprehensive  picture  of 
each  resource.   Resources  vary  in  their  ability  to  manage  uncertainties  and 
risks  by  being  able  to  adapt  to  changing  power  conditions.  Sensitivity  studies 
are  planned  to  help  identify  how  some  resources  might  allow  MPC  to  better 
manage  risk  and  uncertainty. 

When  complete,  MFCs  bid  evaluation  process  will  provide  a  comprehensive 
evaluation  of  new  resources.   Ultimately  resource  decisions  must  be  based  on 
judgment.   In  support  of  decision  maker  judgment,  the  process  provides 
decision  makers  with  an  analysis  of  both  quantitative  and  qualitative 
attributes.  The  technical  evaluation  staff  have  been  careful  to  not  create  a 
process  where  a  "black  box"  makes  decisions  without  judgment.  This 
resource  evaluation  process  provides  MPC  management  with  the  information 
needed  in  order  to  make  informed  judgments  about  those  resources  that  can 
best  meet  MFCs  future  energy  needs. 


tmes  Litchfreld 
President 
Litchfield  Consulting  Croup,  Inc. 


Purpose,  Objectives  and  Scope 

This  report  reviews  Montana  Power  Company's  (MPC)  first  resource  bid 
evaluation  process.  The  consultant  has  considerable  experience  in  working 
with  the  Montana  Public  Service  Commission  (MPSC),  the  Conservation  and 
Least  Cost  Planning  Advisory  Committee  (CLCPAC),  and  the  planning  staff  at 
MPC  through  the  process  of  developing  the  company's  Integrated  Least  Cost 
Resource  Plans(ILCRP).  This  experience  provides  a  basis  for  evaluating  the 
current  bid  evaluation  process.  The  ILCRP  provides  a  context  for  determining 
the  degree  of  consistency  between  the  current  bid  evaluation  process  and 
MPC's  planning  decisions. 

The  scope  of  this  review  includes  the  process  used  to  evaluate  resource 
proposals,  the  models  used  to  estimate  costs  and  benefits  and  the  decision 
making  process  for  making  recommendations.  This  evaluation  is  being 
conducted  by  an  external  party  to  provide  an  independent  perspective  on  the 
bid  evaluation  process.  This  report  may  also  be  used  to  provide 
recommendations  for  the  design  of  future  resource  bid  evaluation  processes. 

The  schedule  for  evaluating  the  bids  required  this  review  to  be  completed  in 
a  short  time  period.  At  this  time  the  results  of  the  dynamic  analysis  are 
complete,  but  the  risk  and  uncertainty  analysis  along  with  the  detailed 
resource  reviews  are  not  complete.  For  this  reason  the  review  was  restricted 
to  an  overall  evaluation  of  the  process  rather  than  an  in-depth  audit  of  the 
technical  details,  bid  prices,  and  cost  estimates  used  in  the  evaluation. 


Rndings  and  Conclusions 

The  MPC  staff  followed  an  extremely  thorough  process  for  evaluating  the 
costs  and  benefits  of  bid  resources.  The  staff  relied  on  guidance  from  three 
groups  external  to  the  evaluation  process.  The  first  group  involved  MPC's 
Conservation  and  Least  Cost  Planning  Advisory  Committee.  The  CLCPAC 
involves  broad  representation  from  the  major  interest  groups  involved  in 
MPC's  planning.  This  group  has  been  instrumental  in  encouraging  the 
company  to  engage  in  bidding  in  order  to  identify  least  cost  future  resources. 

The  second  group  that  provided  guidance  to  the  evaluation  team  was  MPC 
middle  management.  Middle  manager's  provided  an  internal  review  and 
check  on  the  overall  evaluation  process,  the  technical  approaches  used  for 
screening  various  resource  alternatives  and  the  defmition  of  important 
resource  anributes  in  the  evaluation. 


In  addition  to  tiie  guidance  from  the  CLCPAC  and  middle  management,  the 
evaluation  team  made  several  presentations  to  upper  management  at  MFC. 
Upper  management  are  the  company's  decision  makers  and  as  such  are 
responsible  for  selection  of  new  electric  power  resources.   Upper 
management  identified  important  attributes  of  future  resources.  The  analysis 
staff  used  this  guidance  to  design  the  evaluation  process  to  produce  the 
kinds  of  information  that  each  group  needed. 

The  evaluation  of  bid  resources  involved  two  fundamental  analytic  processes. 
The  first  is  called  a  static  analysis.  Static  analysis  is  designed  to  evaluate 
each  bid  resource  in  a  stand-alone  fashion.  The  objectives  of  the  static 
analysis  are  to  rank  order  the  various  resources  based  on  their  ability  to 
contribute  to  the  electric  power  needs  of  MPC. 

A  second,  and  more  detailed,  review  was  conducted  in  the  dynamic  analysis. 
In  dynamic  analysis  various  resource  alternatives  are  configured  in  groups 
called  resource  plans.  Each  plan  is  evaluated  using  a  computer  model  of  MPC 
power  system.  The  model  analyzes  the  ability  of  a  plan  to  meet  MPCs 
capacity  and  energy  needs  at  the  lowest  possible  cost.  This  evaluation 
determines  the  best  mix  of  bid  resources  that  provide  MPC  customers  with 
the  lowest  total  cost  of  power.  An  important  part  of  dynamic  analysis  is  the 
evaluation  of  the  dispatch  of  bid  resources  with  the  existing  power  system. 

The  Static  Analysis  is  based  on  benefit  cost  screening  ratios.  These  screening 
ratios  determine  the  benefits  of  a  future  resource  addition  using  the 
company's  latest  avoided  cost  estimates  as  a  surrogate  for  benefits.  The 
latest  avoided  costs  have  not  been  approved  by  the  MPSC,  yet  they  are 
probably  the  best  estimates  of  MPCs  future  costs.  In  theory,  these  costs 
could  be  avoided  by  acquiring  bid  resources.  The  screening  ratio  uses  the 
proposers  prices  as  an  estimate  of  resource  costs.  The  ratio  of  the  benefits  to 
the  costs  determines  the  screening  ratio  that  is  used  to  rank  both  bid  and 
company  owned  resources.   In  addition  to  the  screening  ratio,  the  evaluation 
team  analyzed  the  impacts  of  dispatching  resources  to  determine  the  benefits 
likely  to  accrue  for  those  resources  that  could  be  dispatched  when  MPCs 
system  is  surplus. 

MPC  also  analyzed  the  impact  of  purchase  power  on  the  company's  financial 
position.  This  analysis  was  conducted  to  evaluate  the  possible  increase  in  the 
company's  equity  requirements  that  could  result  if  the  rating  agencies 
continue  to  look  at  purchase  power  contracts  as  debt  obligations. 

Also  analyzed  was  the  impact  of  environmental  externalities  on  the  benefit- 
cost  screening  ratios.  A  factor  that  ranged  from  less  than  1  to  over  1 .1  5  was 


multiplied  times  the  resource  cost  as  an  estimate  of  the  costs  of  external 
environmental  impacts.  These  estimates  were  developed  in  conjunction  with 
the  CLCPAC  and  wori<  that  is  ongoing  on  MFC's  integrated  least  cost  plan. 

The  static  analysis  also  analyzed  the  impact  of  future  resource  development 
on  transmission  and  distribution  (T&D)  systems.   Because  all  resources  have 
different  T&D  impacts,  the  analysis  corrected  for  the  ability  of  some 
resources,  such  as  conservation,  to  reduce  T&D  loses  and  costs.  This  analysis 
had  a  positive  impact  on  conservation  measures  because  they  avoid  both  T&D 
losses  and  costs. 

All  resources,  both  bid  and  company  owned,  were  analyzed  using  the  same 
methodology.  The  analysis  and  the  evaluation  was  designed  to  provide  a 
level  competition  between  all  resources  and  their  ability  to  meet  the  needs  of 
MFCs  customers.  The  evaluation  staff  made  an  effort  to  retain  bid  resources 
even  though  the  early  screens  indicated  that  they  should  be  rejected.  This 
approach  was  used  to  include  resources  who's  value  might  be  missed  in  the 
screening  analysis.  Several  of  the  bids  were  actually  moved  on  to  additional 
levels  of  analysis  even  though  they  failed  to  meet  specific  screening  criteria. 
Unusual  resources  such  as  pumped  hydro  projects,  were  also  retained  for 
further  analysis  because  the  evaluation  staff  recognized  that  static  analysis 
was  not  able  to  evaluate  it's  benefits. 

MFCs  staff  were  conscientious  in  the  use  of  their  technical  judgment, 
judgment  was  used  primarily  to  broaden  the  analysis  and  to  be  more 
inclusive  of  resources  that  failed  specific  quantitative  criteria.  This  allows  for 
additional  analysis  to  be  done  on  resource  alternatives  that  perhaps  offer 
some  unique  aspects  or  attributes  that  have  not  been  captured  during  less 
sophisticated  analytic  stages. 

Following  the  static  analysis  a  two  stage  dynamic  analysis  was  conduaed. 
The  dynamic  analysis  used  MFCs  power  system  models  and  methodologies. 
MFCs  power  system  and  planning  models  were  used  in  the  development  of 
the  Integrated  Least  Cost  Resource  Flan.  These  models  evaluate  timing,  size 
and  dispatch  issues  for  a  mix  of  resources.  Specific  interactions  between  and 
among  the  existing  resources  and  new  resources  are  evaluated  to  determine 
the  impaa  on  total  present  value  power  system  costs.   Dynamic  analysis  was 
used  to  illustrate  the  various  combinations  of  both  bid  and  MFC  resources 
that  can  best  meet  MFCs  future  power  needs.  The  analysis  focused  on  the 
time  period  between  1  995  and  2000,  however  the  studies  were  extended  to 
2030  to  capture  possible  end  effeas  of  differing  resource  lives. 

The  evaluation  process  also  recognized  that  dynamic  analysis  was  only  a  part 


of  the  resource  decision  making  process.   MFC's  evaluation  team  met  with 
MPC  management  and  the  CLCPAC  to  define  the  most  important  attributes  of 
future  resources.   The  dynamic  analysis  will  be  followed  by  an  evaluation  of 
the  highest  priority  resources  on  a  variety  of  both  subjective  and  quantitative 
attributes.   Decision  makers  will  then  use  judgment  to  make  balanced 
tradeoffs  between  the  various  resource  attributes.  The  application  of  non- 
quantitative  attributes  through  judgment  is  a  sound  decision  making 
approach  and  recognizes  that  it  is  impossible  for  quantitative  analysis  to 
incorporate  all  attributes  of  importance  to  MPC. 

issues  like  the  expiration  of  the  BPA  Capacity  Energy  Exchange  contract  in 
2001  should  be  incorporated  judgmentally  into  the  decision  making  process. 
The  dynamic  analysis  may  not  have  adequately  accounted  for  this  potentially 
large  change  in  the  MFC's  power  future.  The  expiration  in  2001  is  just  after 
the  period  for  acquiring  bid  resources.   If  the  BPA  contract  cannot  be 
successfully  negotiated,  at  terms  and  conditions  similar  to  those  in  effect 
today,  MFC's  need  for  resources  and  avoided  costs  may  be  understated. 

While  bidders  were  notified  that  MFC's  resources  were  to  be  included  in  the 
bid  evaluation,  this  point  was  intentionally  not  stressed.   By  not  providing  a 
quantitative  target  with  MPC  resource  costs  and  characteristics  it  was  hoped 
that  there  would  be  more  competition  between  bidders.  As  a  result,  some 
bidders  were  surprised  when  MPC  resources  were  included. 

The  bid  package  and  the  information  given  to  bidders  could  have  been  more 
specific  about  the  inclusion  of  MFC's  resources  and  their  predicted  cost  and 
performance  characteristics.  This  would  have  given  many  of  the  resource 
proposers  clearer  economic  targets  and  helped  to  avoid  surprise  by  some  of 
the  bidders  that  their  resources  were  not  competitive  with  MFC's  resources. 
However,  this  may  have  limited  the  competitive  nature  of  the  solicitation  and 
some  of  the  bidders  may  have  only  bid  one  mill  less  than  MFCs  resources. 

The  bid  evaluation  process  Is  a  very  important  step  for  MPC  resources.  If 
MFCs  resources  can  successfully  compete  with  those  proposed  by 
independent  power  developers,  then  MFC  will  have  a  better  case  for  cost- 
effeaiveness  of  the  company's  resources  before  the  MFSC.  This  will  give  an 
important  validation  to  MFC's  resources.  Those  MFC  resources  that  are  not 
successful  in  competing  with  independently  developed  projects  should 
probably  be  dropped  unless  there  are  extenuating  circumstances  that 
indicate  they  have  value  that  was  missed  in  the  evaluation. 

While  the  current  evaluation  is  incomplete,  a  look  at  the  preliminary  results 
indicated  a  potential  political  and  public  image  problem.   MFCs  resources  are 


currently  dominating  the  resources  that  appear  to  be  most  cost  effective  in 
the  dynamic  analysis.    In  addition,  some  MPC  resources  are  potential  lost 
opportunities  due  to  FERC  licensing  issues.    Resources  such  as  Thompson 
Falls  and  Ryan  may  be  resource  alternatives  that  MPC  must  act  on  or  the 
opportunity  to  acquire  these  resources  could  be  lost.  While  the  resources 
may  not  go  away,  it  is  possible  that  the  ability  for  MPC  to  secure  these 
resources  could  be  lost  forever.  Other  MPC  resources  appear  to  be  low  cost 
and  are  therefore  playing  a  role  in  most  future  resource  plans. 

Of  the  seventy-seven  bid  resources  it  currently  appears  that  only  eight  or 
nine  independent  proposers  are  competitive  with  MPC  resources.   For  a  large 
number  of  the  bidders,  this  evaluation  may  seem  to  be  a  process  to  justify 
MPC  resources.   Because  resource  proposals  can  be  expensive,  some  bidders 
could  be  very  unhappy  when  MPC's  resources  are  selected. 

This  potential  perception  problem  could  be  dealt  with  by  MPC  selecting  the 
best  of  the  bid  resources  as  resource  options  instead  of  rejecting  many  of 
them  at  this  time.   Resource  options  are  secured  by  financing  the  early  stages 
of  project  development  .   MPC  would  need  to  finance  siting,  licensing,  and 
design  activities  for  resources  you  select  to  option.  The  idea  behind  options 
is  to  be  able  to  hold  the  development  of  the  resource  at  a  time  just  before 
beginning  construaion.  This  will  give  MPC  the  flexibility  to  respond  rapidly  if 
loads  grow  faster  than  expected  or  some  of  existing  or  future  resources  fail  to 
operate  as  planned. 

The  early  phases  of  resource  development  are  usually  the  lowest  cost  phases, 
however,  the  costs  will  be  significant.   MPC  will  need  to  seek  the  MPSC's 
approval  of  expensing  the  costs  of  securing  options  before  this  strategy  could 
be  implemented.   By  securing  options  on  the  lowest  cost  bid  resources  MPSC 
could  better  deal  with  regional  uncertainties  such  as  future  load  growth, 
salmon  impacts  on  the  Northwest  hydro  system  and  the  potential  loss  of  the 
Trojan  Nuclear  Power  Plant.  Those  options  that  are  likely  to  be  cost  effective 
for  sale  on  the  wholesale  power  market  could  be  attraaive  options  for  MPC  to 
acquire  and  sell  until  MPC's  customers  need  them. 


Review  of  the  Bid  Evaluation  Process 

MFCs  bid  evaluation  process  began  more  than  five  years  ago  with  the 
development  of  the  integrated  least  cost  resource  plan  and  the  establishment 
of  a  public  advisory  committee  to  help  provide  an  outside  perspective.  The 
CLCPAC  recommended  bidding  in  their  "red  book"  as  a  way  to  identify  unique 
low  cost  resources.   In  particular,  the  CLCPAC  recommended  bidding  for  three 
apparent  reasons. 

1 .  To  help  identify  unique  low  cost  resources 

2.  To  secure  the  benefits  of  competition  among  demand  side  energy 
service  companies  and  independent  power  producers 

3.  To  provide  validation  and  verification  of  the  cost  effectiveness  of 
MFC  owned  resources. 

In  response  to  these  recommendations,  MFC  published  the  first  bid  package 
on  July  29,  1991.  This  request  for  resource  proposals  identifies  future 
resource  needs  from  the  integrated  least  cost  plan  during  the  time  period 
from  1995-2000.   Following  release  of  the  bid  package  MFC  had  a  pre-bidders 
conference  on  October  4,  1  991 .  By  December  20,  1  991 ,  the  deadline  for 
submitting  proposals,  MFC  had  received  11  proposals.  A  five  step  bid 
evaluation  process  was  then  initiated. 

Step  1.    Preliminary  Screening  and  Completeness  Check  for  all  Seventy-Seven 
Proposals 

Six  MPC  staff  read  and  reviewed  each  of  the  seventy-seven  proposals  for 
completeness.  Where  proposals  were  either  deficient  or  there  were 
questions,  the  proposers  were  asked  for  additional  information.   In  some 
cases  several  iterations  of  questions  and  responses  occurred  before  the  MPC 
staff  were  able  to  verify  that  sufficient  information  was  available  for  the 
evaluation  to  proceed.  Some  resource  developers  requested  informational 
meetings  to  exchange  information.  These  requests  were  granted  and 
additional  information  was  received  during  these  meetings  from  the 
developers. 

The  bid  evaluation  package  did  not  recommend  specific  assumptions  for 
various  escalation  rates.  For  this  reason,  many  of  the  bidders  assumptions  of 
future  price  escalation  rates  were  inconsistent.  Where  proposers  were  willing 
to  accept  the  risk  of  future  price  escalation,  the  aaual  prices  as  proposed  by 
the  developer  were  used.   For  all  other  bids,  the  MPC  staff  decided  to  evaluate 


the  bids  with  two  separate  sets  of  escalation  assumptions.  The  first  was  to 
use  the  proposers  estimates  of  future  price  escalation.  Then  as  a  consistency 
check,  the  proposed  price  escalators  were  modified  to  match  DRl's  summer 
1991  estimates. 

Three  resource  proposals  were  found  to  be  inadequate  and  were  therefore 
not  evaluated  further.  Six  MPC  review  staff  then  filled  out  detailed  data 
sheets  for  each  of  the  seventy-four  qualified  bids. 

Step  2.    Static  Screening  of  Bids 

Static  screening  was  designed  to  rank  order  resources  based  on  benefit/cost 
ratios.  Those  resources  that  provided  large  benefits  at  low  cost  would 
obviously  be  the  most  important  resources  for  MPC  to  acquire.  The  static 
screening  was  conducted  with  two  separate  cuts.  The  first  cut  was  designed 
to  estimate  the  benefit  cost  screening  ratio  for  each  resource  using  a 
simplified  benefits  analysis. 

The  benefits  for  each  resource  were  estimated  based  on  MFCs  latest  avoided 
cost  estimates.  These  estimates  of  avoided  costs  provide  values  for  capacity 
and  energy  during  every  year  over  the  lifetime  of  the  resource.  While  the 
latest  avoided  costs  have  not  been  formally  approved  by  the  MPSC,  they  are 
the  best  estimate  of  the  value  of  capacity  and  energy  to  MPC.  An  estimate  of 
the  benefits  of  each  resource  was  developed  using  these  avoided  costs. 

The  prices  that  were  included  in  the  bid  were  used  as  the  best  estimate  of 
resource  cost.    A  ratio  indicating  the  variance  from  MFC's  avoided  costs  was 
developed  by  dividing  the  present  value  benefits  by  the  present  value  costs. 
As  discussed  earlier,  cost  estimates  were  evaluated  in  two  ways.  The  first  was 
as  proposed  by  the  resource  developer  and  a  second  way  using  DRl's  price 
escalators.   From  this  first  cut  screening,  43  resources  were  moved  on  for 
more  detailed  static  screening. 

The  second  cut  of  the  static  screening  was  designed  to  evaluate  the  43 
remaining  resources  on  other  attributes  that  could  impaa  on  overall 
acceptability,  reliability  and  cost.  Quantitative  estimates  of  each  resource's 
performance  on  the  following  anributes  were  developed. 
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1.  Environmental  externalities 

2.  Transmission  and  distribution  loss  adjustments 

3.  Job  and  tax  benefits 

4.  Dispatch  ability  and  dispatch  benefits 

5.  Dynamic  benefits  of  resource  operations 

6.  Impacts  of  purchase  power  on  utility  financing  ratios 

The  objective  of  this  second  cut  of  the  static  analysis  was  to  reduce  the 
number  of  resources  for  dynamic  consideration  to  not  more  than  1  2.  The 
staff  recognized  that  an  arbitrary  cutoff  of  1  2  might  not  be  the  best  point  to 
discriminate  among  resources.    Other  non-quantitative  attributes  such  as 
maximizing  operating  diversity,  technology  mix,  sponsor  and  fuel  diversity 
were  also  used  to  include  resources  that  might  have  some  possibility  of 
integrating  well  with  MFC's  needs.  The  staff  were  also  looking  at  resources  to 
make  sure  that  they  had  a  variety  of  sizes  with  appropriate  starting  dates  and 
resource  lifetimes  to  match  with  MFCs  resource  needs.  Analytic  judgment 
was  used  to  evaluate  the  risk  to  MFC  of  future  resource  development.  Various 
non-price  factors  were  incorporated  in  the  screening  process  to  include 
resources  that  might  achieve  other  attributes  not  measured  by  the  screening 
methodology. 

The  result  of  this  second  cut  of  the  static  screening  was  to  select  21 
resources  for  dynamic  analysis.  The  evaluation  staff  felt  that  there  were  21 
potentially  viable  and  attraaive  resources  so  the  objeaive  of  reducing  the 
number  of  resources  for  dynamic  analysis  to  1 2  was  overruled.  The  analysis 
staff  wanted  to  be  comprehensive  and  inclusive  of  any  resource  that 
potentially  could  provide  benefits. 

The  prices  for  capacity  (S/kW)  and  the  total  levelized  resource  price  for 
energy  (mills/kWh)  were  compared  in  this  review  to  gain  a  feel  for  the  results 
obtained  from  the  static  screening.   Figure  1  shows  a  plot  of  the  bid 
resources.   Each  resource  was  plotted  as  a  point  based  on  its  price  for 
capacity  and  total  energy.  The  points  that  are  numbered  are  those  resource 
bids  chosen  for  dynamic  analysis.  Because  of  the  timing  of  this  review,  data 
on  MFC  resources  was  not  available.  Therefore,  MFC  resources  are  not  shown 
on  this  figure.  The  resources  seleaed  for  further  analysis  were  those  with 
the  lowest  cost  of  energy  with  the  exception  of  bid  numbers  1  7,  21  and  31 . 


For  these  resources  it  may  have  been  the  low  cost  of  capacity  that  provided 
benefits  in  the  screening  ratios.  As  a  cross  check  of  the  screening  ratios, 
Figure  1  shows  that  the  resources  selected  by  the  screening  ratio  method 
generally  make  sense  when  looking  only  at  bid  price. 


Bid  Prices  Total  Energy  Price  vs  Cost  of  Capacity 
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Figure  1 .  Scatter  Diagram  of  Bid  Prices  for  Capacity  and  Total  Energy 


Step  3.    Dynamic  Analysis 

The  dynamic  analysis  used  PROVIEW  and  PROSCREEN  to  evaluate  and  develop 
least  cost  mixes  of  bid  and  MPC  owned  resources.  These  future  resource 
mixes  were  called  "plans"  to  identify  them  as  future  strategies  for  combining 
resources  to  meet  MPCs  needs.  There  were  too  many  resources  passing  the 
static  screening  to  be  able  to  be  modeled  in  one  PROVIEW  run.  For  this 
reason,  resources  were  grouped  into  two  runs  based  on  their  technical  and 
economic  characteristics. 

Like  the  static  analysis,  the  dynamic  analysis  was  conducted  in  two  separate 
stages.  The  first  stage  was  designed  to  reduce  the  number  of  resources  by 
eliminating  those  resources  that  were  unlikely  to  contribute  to  MPCs  future 
needs.   Many  combinations  of  resources  were  evaluated  as  plans.  Based  on 
this  evaluation  it  was  obvious  that  two  of  the  higher  cost  resources  were  not 
likely  to  be  cost  effective.   For  this  reason  these  two  higher  cost  resources 
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were  eliminated  from  further  analysis.  The  first  stage  of  the  dynamic  analysis 
passed  all  remaining  resources  on  to  additional  dynamic  analysis. 

The  second  stage  of  the  dynamic  analysis  reconfigured  all  remaining 
resources  into  plans.   Based  on  an  economic  evaluation  of  the  total  cost  of 
each  plan,  six  plans  were  selected  for  additional  analysis.  These  plans  have 
the  greatest  potential  for  meeting  MFCs  future  energy  needs  at  the  least  total 
cost.  The  plans  were  chosen  based  on  present  value  total  cost,  resource 
timing  and  the  desire  to  test  alternative  resources  that  showed  the  greatest 
value  to  MPC. 

At  the  time  this  review  was  conducted  the  bid  evaluation  process  was  still 
underway.   For  this  reason  the  following  steps  in  the  evaluation  were  not 
complete.  When  these  analysis  and  evaluation  steps  are  completed,  they  will 
provide  a  comprehensive  evaluation  of  all  of  the  important  quantitative  and 
qualitative  aspects  of  the  remaining  resources. 

Step  4.    Risk  and  Uncertainty  Analysis 

Following  the  second  stage  of  the  dynamic  analysis,  MPC  will  analyze  the  six 
plans  to  determine  the  various  aspects  of  risk  and  uncertainty  that  could 
impact  on  future  resource  development.  This  evaluation  is  designed  to 
incorporate  major  sources  of  uncertainty  that  were  identified  by  the  CLCPAC 
and  MPC  management.  These  uncertainties  included: 

1 .  Rate  of  conservation  acquisition 

2.  Water  Conditions 

3.  Fuel  price  and  fuel  price  escalation  rates 

4.  Load  growth 

5.  Environmental  externalities 

6.  Financial  debt/equity  ratios 

7.  Technical  feasibility  and  reliability. 

Uncertainty  analysis  and  risk  assessment  will  be  conduaed  using  PROSCREEN. 
This  analysis  will  provide  estimates  of  the  sensitivity  of  groups  of  resources 
to  major  sources  of  uncertainty. 
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Step  5.    Detailed  Analysis  of  Each  Resource 

Those  resources  In  the  six  alternative  future  plans  that  are  of  greatest  value 
and  lowest  risk  will  be  evaluated  in  greater  detail.  This  detailed  resource 
analysis  begins  with  transmission  system  modeling  to  determine  the  likely 
impacts  on  the  transmission  system,  of  specific  resources  at  specific  sites. 

The  environmental  review  that  was  conducted  to  develop  estimates  of  the 
externality  factors  was  at  a  screening  level.   Environmental  specialists  will 
reevaluate  the  environmental  consequences  of  those  resources  that  are  likely 
to  be  selected  by  MPC.     Each  resource  and  its  site  will  be  scrutinized  for 
possible  environmental  issues.  This  review  may  require  site  visits  to 
determine  the  likely  siting  and  licensing  issues  that  could  effect  the  reliability 
and  cost  of  these  resources. 

A  third  team  is  focused  on  detailed  technical  reviews  of  the  resource 
technology  and  reliability  issues.   Power  systems  experts  will  evaluate  the 
technology  and  equipment  proposed  by  resource  developers  to  determine 
whether  the  equipment  will  work  as  predicted.  These  engineers  will  also 
determine  whether  the  proposed  resource  will  interface  as  designed  with  MPC 
system  without  impacting  on  overall  system  reliability. 

Another  team  is  evaluating  the  financial  impacts  of  developing  various 
resources.   Impacts  on  the  company  of  altering  debt/equity  ratios  or  in 
acquiring  the  necessary  resources  for  construction  must  be  considered  before 
selecting  a  particular  resource  strategy.   In  addition,  this  group  will  also  be 
evaluating  the  regulatory  issues  surrounding  resource  development  to 
evaluate  remaining  regulatory  risks. 


CONCLUSIONS 

This  brief  review  of  MFCs  resource  evaluation  process  has  found  a  highly 
competent  and  conscientious  technical  staff  engaged  in  a  very  thorough, 
objective  and  fair  evaluation  process.  In  most  cases  the  staff  have  been 
reluctant  to  reject  resources.  For  this  reason,  resources  have  been  carried 
through  several  stages  of  analysis  than  was  justified  based  solely  on  the 
technical  and  economic  charaaeristics  of  the  resource.  The  evaluation  staff 
were  reluctant  to  rejea  resources  because  they  believed  that  any  particular 
resource  might  have  something  unique  to  offer  MFC.  Resources  were 
therefore  evaluated  further  than  necessary  to  determine  if  the  resource  had 
any  chance  of  competing  with  the  other  resource  alternatives. 
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The  technical  evaluation  team  used  evaluation  methodologies  and  models 
that  are  consistent  with  MFC's  Integrated  Least  Cost  Resource  Plan.  The 
company's  plan  provides  a  good  starting  place  for  evaluating  future  resource 
alternatives.   By  using  MPCs  planning  models  and  methodologies,  the 
technical  evaluation  mirrors  the  analytic  basis  of  the  plan. 

The  quantitative  analysis  being  conducted  by  MFC  staff  is  based  on  technical, 
economic  and  environmental  information  developed  in  MFC's  plan  or 
submitted  by  the  developers.  This  information  has  guided  the  evaluation  and 
has  been  used  to  determine  those  resources  that  have  the  most  to  contribute 
to  MFC's  energy  future.  The  staff  is  cognizant  and  sensitive  to  the  fact  that 
quantitative  analysis  cannot,  and  should  not,  make  the  ultimate  decision. 

Non-quantitative  factors  are  being  evaluated  to  help  in  making  the  final 
selection.   Many  factors  involve  how  the  resources  will  interact  with  one 
another  and  the  existing  system.   Resources  also  vary  in  their  ability  to 
manage  uncertainties  and  risks  by  being  able  to  adapt  to  changing  power 
conditions.   Sensitivity  studies  are  used  to  identify  how  resources  might  help 
MFC  to  manage  risk  and  uncertainty.  However,  sensitivity  studies  usually 
analyze  one  risk  at  a  time.  Uncertainty  and  risk  could  be  analyzed  more 
comprehensively  by  using  alternative  modeling  techniques  designed  to 
analyze  simultaneous  sources  of  uncertainty  and  their  cumulative  impacts  on 
future  resource  costs  and  performance.   In  the  future  MFC  may  want  to 
consider  expanding  the  type  of  power  system  models  used  in  order  to  better 
evaluate  multiple  sources  of  risk  and  uncertainty. 

The  bid  evaluation  process  will  provide  accurate  information  for  decision 
makers  to  selea  new  resources.  In  the  fmal  analysis  decisions  must  be  based 
on  judgment.  This  bid  evaluation  process  is  designed  to  provide  both 
quantitative  and  qualitative  information  on  which  to  base  that  judgment.  The 
technical  evaluation  staff  have  been  careful  to  not  create  a  process  where  a 
"black  box"  makes  decisions  without  appropriate  tradeoffs.  This  resource 
evaluation  process  provides  MFC  management  and  the  MFSC  with  the 
information  needed  in  order  to  make  an  informed  judgment  about  those 
resources  that  can  best  meet  MPCs  future  energy  needs. 
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